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@ Molders know better than anybody else why Durez 791 
Molding Compound is still the “ideal” general-purpose 
material: It satisfies the requirements of the most jobs. There are 
two reasons why this is so. First, 791 offers the well-bal- 
anced properties that mean success in diversified applica- 
tions whether compression, transfer, or plunger molded. 
Second, its uniformity from batch to batch means that 
length of flow, speed of cure, dimensional stability, and 
properties of molded pieces do not vary. Let Durez 791 
help you satisfy the most customers. For information and 
cooperation, contact Durez Plastics & Chemicals, Inc., 1209 


Walck Road, North Tonawanda, N. Y. 


MOLDING COMPOUNDS 
INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 


Phenolic Plastics 
for the New Era 
of Competition 
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CATALI N Siyrene .. molds a place for manythings! 


A “working” demonstration of on-view orderliness and at- 
hand convenience . . . achieved, simply, by bracketing and 
tiering a cleverly designed crystal-clear bin! 

In repeat arrangements, this one, strong CATALIN 
‘CTYRENE-molded piece multiplies itself into a popular line 
of 6, 12, 18 and 24-drawer cabinets. (The 12-drawer model 
is pictured.) Molded-in channels and furnished separators 
further partition each bin into compartments. Pretty neat! 

Aptly named “Swing Bins,”’* this facility mounts to wall 
or bench-top, permits free radial movement of any one or 
all bins and tidily keeps its manythings in place. Bins can 


be swung out and alternately positioned to provide tall-item 
storage. Ideal for hobby room or workshop, this space- 
maker is equally welcome in the pantry, kitchen or bath. 

We regard ‘Swing Bins’ and its use of CATALIN STYRENE 
—the gem of plastics—as a prudent product... one that 
swings a powerful sales punch! 


* Manufactured by Akro-Mils, Inc., Akron 9, Ohio 


CATALIN CORPORATION OF AMERICA 
ONE PARK AVENUE > NEW YORK 16, N.Y. 


In addition to Styrene Molding Compounds, Catalin chemical products include a wide range of Urea, Phenolic, Cresylic, Resorcino!, Melamine and Styrene Resin formulations 
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for three years; Pan-American countries, $8.00 for one 
year, $13.00 for two years, $17.00 for three years; all 
other countries $12.00 for one year, $20.00 for two years, 
$28.00 for three years, payable in U.S. currency. Single 
copies $0.75 each in the United States, its possessions, and 
Canada; all other countries, $1.25 (except the September 
Encyclopedia Issue, which is not sold separately). Printed 
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Another new development using 


B. F. Goodrich Chemical =~ 


B. F. Goodrich Chemical Company does not make these wing covers. 


We supply only the Geon paste resin. 


Cover-up sty on Jat Wings 


ee wings for B-47 Stratojet bomb- 
ers must be protected during rail 
shipment from sub-assembly plants to 
the Boeing Airplane Company’s 
Wichita, Kansas, Division. Here’s how 
Geon polyvinyl materials play a part 
in getting the wings there safely. 
The wings are an oversize load, 
measuring 58 feet. They are shipped 2 
pairs to a flat car and must be protected 
against Gamage from weather, smoke, 
soot and abrasion. A plastisol based 
on Geon paste resin coated over nylon 
fabric was used by the manufacturer 
for the special covers designed for this 
job. As the result, special crating or 


boxcars are not needed and wings are 
protected during open air storage, sav- 
ing hangar and warehouse space. 

Thanks to the Geon coating, these 
covers resist the effects of grease, oil, 
mildew and retard flame. High tensile 
and tear strength of the fabric and 
Geon coating have enabled the covers 
to make more than 70 trips—with 
more to come! 


This use for a Geon material may 
give you ideas for solving a problen— 
or developing a product with ready 
sales appeal. Geon materials have many 
profitable uses, from upholstery and 
wire insulation to rigid tubing, sponge 


and more applications. For helpful 
technical information, please write 
Dept. GB-9) B. F. Goodrich Chemical 
Company, Rose Building, Cleveland 
15, Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


GEON RESINS e GOOD-RITE PLASTICIZERS .. . the ideal team to make products easier, better and more saleable 


GEON polyvinyl materials 
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large urea housings...flawlessly made...delivered in ample quantities... 


WHY TOLEDO SCALE 
PICKED CHICAGO MOLDED 


It took Chicago Molded Products Corporation, with its long expe- 
rience and giant presses, to solve the molding problems encountered 
in these big parts. Toledo Scale Company found we have a full 
understanding of the special techniques required to mold this urea 
plastic properly; plus the ability to design molds that work. To this 
was added a whole battery of presses big enough to handle these, 
and even larger jobs. The result — consistently perfect parts, de- 


livered in ample quantities to meet Toledo’s heavy schedules — a 


wholly successful molding job. 
The gleaming Plaskon urea material provided the unique com- 


bination of advantages found in the housing of the Guardian 70 
Duplex — Toledo Scale Company’s leading model for direct serv- 
NM OL D t D ice use in food stores. Its brilliant white surfaces look sanitary and 
are sanitary; the good looks are permanent, since the color goes all 
PRODUCTS the way through. Its light weight makes the scale easy to demon- 
CORPORATION strate, easy to sell. Plaskon’s combination of dimensional stability 
1066 Marth Reimar Avenue and inertness to foods and mineral oils, makes the Guardian 70 
Chicago 51, Illinois : aa $ 
inintien matesiiitin ih tie Duplex housing as durable as it is good looking. 
If you would like to explore the possibilities of colorful thermo- 
@ setting urea — or any other molded plastic for your product, Chicago 
Molded engineers will welcome the opportunity to go over your 
needs with you in detail — without the slightest obligation on 
Member, Committee on your part. They can serve you best if called in before your designs 
Large Plastics Moldings, SPI are final. 
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Plastics Tools for a New Era 


Three facets of our present consumer economy are obvious: a) 
the accelerated improvement of durable goods—refrigerators, auto- 
mobiles, washing machines, etc.—to the end that models become 
obsolete faster; b) the creation of increased variety in designs and 
sizes of all types of these products, wide choice being a prime pur- 
chase incentive; and c) a universal need for lower labor costs in 
tooling. 

We are prone to think of industry in this nation as mass-produc- 
tion enterprise, rolling out zillions of everything, the huge quanti- 
ties and low costs being made possible by standardization. Actually, 
standardization in durable goods (which represent our largest per- 
sonal outlays, aside from homes) is largely related to mechanical 
“innarcs’—motors, pumps, gears, and control devices. 

One automobile manufacturer, making more than a million cars 
of one brand per year, features eleven main models. A refrigerator 
maker, producing half a million units a year has twelve styles in 
five sizes. Thus, in many cases, a few thousand units of one model 
may be a “run.” While color changes can account for considerable 
flexibility in product appearance, contour of housing and detail of 
trim may account for more. 

The lead article in our present issue deals with a most important 
and relatively new use of plastics in the manufacture of durable 
goods to meet the requirements of the new consumer economy: 
plastics tools for metal fabrication. Draw dies, restrike dies, stamp- 
ing dies, jigs, and fixtures made of various plastics materials by 
various techniques are now coming into surprisingly broad use in 
the fabrication of everything from thin aluminum to 60-gage steel. 

Results recorded to date indicate that for runs of up to several 
thousands, tool cost savings of up to two-thirds of the cost of steel 
tools may be obtained and the time required to produce a die may 
be at least halved. To the durable goods industry this development 
can mean greater flexibility in design, greater economies in tooling 
labor, immense savings in time. To the tool-making companies now 
embarking on the use of plastics in the production of these tools, 
it represents an opportunity, the like of which comes only once in 
a great many years. It is estimated that more than 15% of all form- 
ing tooling in 1954 will be done with plastics tools, compared to 
approximately 5% in 1953; the prospective growth pace for the 
future is even more impressive. 

To the plastics industry this development must be something 
worth much close study. Already plastics dies are being tried out 
in long-run vacuum forming operations, plastics molds are func- 
tioning quite well in many low-pressure compression jobs, and 
heated plastics dies for short runs of large-area compression jobs 
are being built. 





“In Plastics | 
Reducing 
Machinery, 


Look to 
CUMBERLAND 


for the 





COMPLETE 


DICERS 


Pl 

1. PERFECT CUBES — Perfect cubes or rectangular pellets 
;produced by simply changing knives —cube sizes from 
PM 0" 

CHOPPERS 4. DICES WIDE RANGE OF PLASTIC SHEET STOCK — 
Easily handles such materials as polyethylene, soft vinyls, 

nylon and acetate. 


3, RUGGEDLY BUILT — In two sizes to handle sheet stock 
up to 7” or 14” — Special machines built to order. 





Write for complete details 


A wm he BETTER MACHINES t NC / BRODE \SLARD 
“f Vit EPT.V* BO cect: . California Representative: 

c , WEST COAST PLASTICS DISTRIBUTORS, INC. 
4113 West Jefferson Blvd., Los Angeles 16, Cal. 


* 

“ ee) 
+) 
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| ceases PLEXIGLAS err 


NYLON: ACETATE 
AMERICA’S LARGEST PLASTICS STOCK 


CADILLAG PLASTIC COMPANY 


. . . has plastics for all your needs and in quantities to meet your 
demands. Cadillac is the largest plastic supply house in America. 
No Order is too small or too large to receive immediate attention. 
Prices upon request. 


"157 Ways to Use Plastics for Maintenance"’ 
e 3 FR E E BOOK LETS "Sq. Inch to Sq. Foot Conversion Table"’ 


"How to Work With Plexiglas"’ 


SHEETS TUBES 


2@€ADCO” CAST ACRYLIC 
RODS AND TUBES 


CADILLAC 


. manufacturing facilities assure an adequate supply of this most 
versatile of thermoplastic materials. ‘‘Cadco"’ cast acrylic rods and 
tubes are optically clear, easily machined for a wide range of deco- 
rative and utilitarian applications. Sizes up to 24 inches in diameter 
and 2 inch wall thickness. ‘‘Cadco"’ has high lustre qualities and is 
available in a variety of pearlescent colors. 


md 
WRITE FOR FREE CATALOG WITH FULL DETAILS AND PRICES Vor © | 


coOTgne® 


15111 Second Blvd.,. Detroit 3, Mich 


R Registered Trademark 
Rohm Haas Co. 


T Trademark of 


Cadillac Plastic Co, Chicago 727 Lake Street Chicago 6, Ill 
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Full Automatic Molding , ; 


17 
on NEW 175T-4/6 oz. R i ( 1 


Reed-Prentice 175T-4/6 oz. 
injection machine with Low 
Pressure Die Closing unit for 
positive mold protection in 
full automatic operation 


» MN 
Molded on a fully 
automatic, 20 second 
production cycle, this 
intricate 8-cavity, 12 


: wane ale oz. shot of Eastman 
The 175T-4/6 oz. Reed-Prentice injection ma- 


chine is rapidly earning a reputation for excep- 
tional performance in full automatic and semi- 
automatic molding. In full automatic operation, a 
built-in low pressure die closing unit* effectively 
prevents any possible damage to the mold. 

In the 175T-4/6 oz. ““REED” you find the right 
combination of speed, ruggedness and capacity to 
economically mold complex parts to your most 
exacting requirements. The extra capacity of the 
175T-4/6 makes it capable of handling jobs usually 
run on larger machines. * Optional 


Kodak film spools 
requires extreme 
dimensional accuracy 


For full details on the fast-cycling 175T-4/6, 
write for Bulletin #546. 


“REEDS” available in 4, 6, 8, 12, 
16, 20, 24, 32 and 48 oz. modeis 


175T- 300T- 
46 10D-8 12,16 





pressure, tons 175 275 300 
Mold clamping stroke 5-8 10's 72-122 
Platen size (WxH 22 x 24" 21% 25 29 x 32'2 i i 
pmnae tonya : - ‘ ul Six-cavity thermostat base shot — a product 
Space between bors 13%4 w 13% 11% x 14%"! 15 x 20%""| 23% x 2344" 22% x 25%" 26% x 30! of Minneapolis-Honeywell Regulator Co. — 
Rated casting 
oreo, sq. in 75 125 150 1 i | i i i 
——s weighs 4/2 oz. in high impact styrene, but 
Ibs. per hour 75 100 2 73 is readily molded in 15 second cycle to close 
Dry Cycle time 


seconds 6 12 tolerances on a 175T-4/6 oz. “REED” 


THE WCPLD’S LARGEST MANUFACTURER OF INJECTION MOLDING MACHINES 


eeee0e2ee2e REED-PRENTICE CORP. 


AMERICAN REPRESENTATIVES BRANCH OFFICES MAIN OFFICE 
Houston . Steel & Machine Tool Sales Co. 75 West St., New York 6, N. Y. 


Seattle & Spokane . . Star Machinery Co. 1213 West 3rd St., Cleveland 13, Ohio 677 CAMBRIDGE ST., WORCESTER 4, MASS. 
Minneapolis Chas. W. Stone Co. 4001 N. Elston Ave., Chicago 18, Illinois 
Los Angeles . Western Molders Supply Co. 2842 W. Grand Blvd., Detroit 2, Michigan 
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LARGE AREA MOLDING 


with Celanese Marco Resins 


This one piece, reinforced plastic truck front gives the 
fleet owner all the distinction and other advantages 
of a special body job. But, because of the simplicity of 
its die construction and the low pressure bag method 
of molding, this truck front can be produced in long 
or short runs—economically. 


The simplicity of large area molding opens up oppor- 
tunities for nearly every industry. Already, there are 
hundreds of out-sized products: car bodies, tank 
trailers, furniture and pleasure boats now being pro- 
duced better, stronger and often at lower cost through 
the use of reinforced Marco resins. 


Marco resins produce molded structures with excel- 
lent resistance to hot and cold weather, corrosion, 
moisture, vibration, impact and stress. As with this 
truck front, color can be molded in. Patch repairs can 
be made by an amateur. 
@ Marco resin truck front manufactured b 
Marco resins can give you greater freedom of design, nny nbn ; — supe om Poa se 
greater strength and construction vlicity. Write poner Pct wc sont 
for the new Marco brochure. It is p'»: «red for your 
benefit by the pioneer in polyester: 
Celanese Corporation of America, Marco Products 
Dept. 101-1, Plastics Division, 290 Ferry Street, 
Newark 5, N. J. 
Canadian affiliate, Canadian Chemical Company 


Ltd., Montreal and Toronto. 


*Reg. U. S. Pat. Off. Pp L A S T I Cc S 
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“TEFLON” for wire insulation 
speeds soldering, 
saves equipment space 


“ZYTEL” for windshield-wiper motor which 
gives longer service, needs no surface finishing 
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HERE IS CREATIVE ENGINEERING— brought about through 
the use of the Du Pont family of engineering materials. 
They help to simplify design, to lower production costs, 
and to improve performance of hundreds of different 
products. For example: 


“TEFLON’’* tetrafluoroethylene resin makes an excep- 
tionally fine insulating material for miniaturized elec- 
trical equipment. Hookup wires coated with “Teflon” 
occupy only about one-third the space of materials pro- 
viding comparable dielectric strength. Moreover, solder- 
ing of component metal parts in small, closely fitted 
terminals is easier because hot irons can’t burn “Teflon.” 
This engineering material has excellent thermal stabil- 
ity between —90° C. and 250° C., is extruded into wire 
coatings rapidly and economically. 


“LUCITE’’* acrylic resin makes this business-machine 
part transparent, wear-resistant and rigid. This part of 
“Lucite” permits a clear, uncluttered view of the busi- 
ness operation, and is easy tc keep clean. Its sparkling 
good looks heighten sales appeal. Fabrication of these 
parts by injection molding is efficient and economical. 


““ALATHON’’* polyethylene resin is extruded and slotted 
as tubes for positive battery plates. Tubes are slotted so 


Modern Plastics 





“LUCITE” for business-machine parts is 
shatter-proof, transparent 


“ALATHON” for slotted battery tubes which 


pack more power, give longer life 


advanced product engineering 


that more of the active material around the core is ex- 
posed to the electrolyte — battery has more power. 
Working life of the battery is also increased because this 
slotted constructicn retains more of the active material 
during the charge-discharge cycle. “Alathon” resists 
corrosion from the electrolyte and erosion from the 
electrolytic action. Parts are lightweight and strong. 


‘“‘ZYTEL’’* nylon resin is used for all eleven parts of this 
new air-pressure-type wiper motor. The moving parts 
showed no perceptible wear after a 9,500,000-cycle test. 
The motor will not corrode, and is dimensionally stable. 
“Zytel” makes the motor light in weight without sacrific- 
ing strength. The manufacturer can injection-mold an 
excellent mechanical surface for handling moving seals 
without expensive refinishing. 


Investigate the properties of the Du Pont family of en- 
gineering materials. The applications described on these 
pages are typical of the product improvement possible 
when design and service requirements are evaluated in 
terms of these unique engineering materials. For fur- 
ther information on properties and uses, clip the coupon 
or write to E. I. du Pont de Nemours & Co. (Inc.) , Poly- 
chemicals Department, Room 309 Du Pont Building, 
Wilmington 98, Delaware. 
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BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 


*Registered trade-mark of E. I. du Pont de Nemours & Co. (Inc.) 


+‘‘Zytel’’ is the new trade-mark for Du Pont nylon resin 


E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Dept., 
Room 309 Du Pont Building, Wilmington 98, Delaware 

Please send me more information on the Du Pont engi- 
neering materials checked: () “Teflon” tetrafluoroethylene 
resin; (1) “Lucite” acrylic resin; CF) “Alathon” polyethylene resin; 
O “Zytel” nylon resin. I am interested in evaluating these 
materials for 


a 
EE 

Street. Address -——______ 
CC hrecetceesesinccieeenencinennnntonen 


Type of Business —————_ 

















Why it pays to 


stabilize vinyl film 


and sheeting... 


| 
with “Dutch Boy” 


Plumb-O-Sil C 














There are three pay-offs for you, when you stabilize 
your vinyl film and sheeting compounds with “Dutch 
Boy” Plumb-O-Sil C. 

First ... you’re sure of good clean color. With most 
dyes and pigments, Plumb-O-Sil C enables the com- 
pounder to obtain deep shades and vivid colors. Be- 
cause it has no appreciable tinting strength, Plumb-O- 
Sil C does not affect color values. 

Second ... you're sure of highly translucent film 
stock. That’s because Plumb-O-Sil C’s refractive index 
closely approximates that of vinyl chloride resins. 

Third ... you’re sure of two processing advantages. 
Heat stability is good... pre-dispersion is unnecessary. 


For an extra pay-off... 
Plasticize with one of the three great, new “Dutch Boy” 
double-duty Primary Plasticizers that combine both 
low temperature flexibility and low volatility. Or with 
one of the four new, high purity, standard “Dutch Boy” 
Plasticizers. They team up with “Dutch Boy” Stabiliz- 
ers, help reduce cost and simplify processing of vinyls. 
For more data on “Dutch Boy” Stabilizers and 
Plasticizers, for technical application help, just write. 


*Reg 





PRODUCT 











TRIBASE 
(Tribasic Lead Sulphate) 


Electrical and other 
compounds requiring high 
heat-stability 





TRIBASE E 
(Basic Lead Silicate 
Sulphate Complex) 


Low volume cost 
insulation 





DS-207 
(Dibasic Lead Stearate) 


Stabilizer-lubricant for 
sheeting, film, extrustion and 
molded compounds 





PLUMB-O-SIL A 
(Co-precipitate of Lead 
Orthosilicate and Silica Gel) 


Translucent and colored 
sheeting and upholstery 
stocks 








PLUMB-O-SIL B 
(Co-precipitate of Lead 
Orthosilicate and Silica Gel) 


DYTHAL 
(Di-basic Lead Phthalate) 





Translucent and colored 
film, sheeting, belting 





Highly translucent 
film and sheeting 





General purpose stabilizer 
for heat and light. 
Good electrical properties 





DYPHOS 
(Di-basic Lead Phosphite) 


Outstanding for heat, light, 
weathering, in opaque stocks 
including plastisols and 
organosols 





NORMASAL 
(Normal Lead Salicylate) 


As stabilizer or co-stabilizer 
in vinyl flooring and other 
compounds requiring good 

light-stability 





BARINAC 
(Barium Ricinoleate) 


Stabilizer-lubricant 
for clears 





CALSTAR 
(Calcium Stearate) 


Where non-toxicity and 
lubricity are required 








LEADSTAR 
(Lead Stearate) 





As lubricant and 
co-stabilizer 


CHEMICALS 


NATIONAL LEAD COMPANY 


U.S. Pat. OF 


111 Broadway ° 


New York 6, N. Y. 


In Canada: CANADIAN TITANIUM PIGMENTS LIMITED 


630 Dorchester Street, West + 


Montreal 
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Ss... all extrusion machines are 


basically alike, consisting of a motor, 

a hopper, heating devices, a screw, a. aa?" 

and a die-head...some people get 

the idea they all perform identi- ee 
cally. Nothing could be further from A 
the truth. 





When you see an MPM extruder in operation, or when 
you question somebody who has one working in his plant, 
you will discover that an MPM has certain design and 
construction features which recommend it above all others. 


From the viewpoint of the man in the shop, MPM’s 
exceptional heating and cooling system, superior die-head 
construction, and powerful drive result in higher pro- 
duction of all manner of extrusions, held to close tolerances. 


As far as plant owners are concerned, MPM’s offer 
trouble-free operation, solid corrosion-resistant wearing 
parts which guarantee long service, and built-in flexibility, 


of great value now and of increasing value as new plastics Mey ; 
materials are developed. This is the 1/2" MPM extruder. 


Other sizes availabl 2%", 
It’s easy to be misled by superficial resemblances. 3%”, and 4%”. NPM aI 
Before deciding on an extruder for producing flat sheet, plies auxiliary equipment such as 


wide films, cross-sections, covered wire or some other wind-ups for flat and blown film, 

item, investigate the high productive capacity and addi- wire covering, monofilaments, 

tionai advantages for which MPM extruders are noted. dryers, granulators, pelletizers and 
so forth. 


West Coast Representative 15 Union St., Lodi, N. J., U.S.A 
4113 West Jefferson St., Los Angeles 16, Calif. : Cable Address: MODPLASEX 
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FINER FLOORING 
IS MADE FASTER 


with new, dry blending c ONC 


DB80V 


| pees mixing and a shorter heat history are the basic advantages of making 
flooring with dry blending PLiovic DB80V. These, in turn, lead to other bene- 
fits in the forms of greater total throughput, better development of cleaner colors, 
improved heat and light stability, less deterioration of physical properties and 
longer service life. 


PLIOVIC DB80V is a straight polyvinyl chloride resin. But it’s tailor-made to pro- 
vide the properties needed in a good, dry blending resin. It absorbs plasticizer at 
a rapid, uniform rate. It gives a sandy, free-flowing mix that does not pack or 
bridge. And it does so with no sacrifice in processing characteristics or physical 
properties. 


PLIOvic DB80V is no happy accident, but the result of much research and devel- 
opment and carefully controlled production. The secret of its success as a dry 
blending resin lies in the close control exercised over its particle size, structure 
and distribution. Particles of DB80V are dry, free-flowing, irregular in surface 
and remarkably uniform in size. 


Three other features of PLIOvic DB80V which flooring makers find to their liking 
are its high degree of uniformity, its excellent heat stability and its thorough 
fluxing. These add up to more capacity on existent equipment and more consistent 
production with fewer rejects. 


PLIovic DB80V is new, but not untried. It has fully proved its mettle in many 
tests and trial runs and in actual production. Why not let it prove itself in your 
plant? Samples and technical help are yours for the asking. Just write to: 


Goodyear, Chemical Division, Akron 16, Ohio 


CHEMICAL 


GOOD*YEAR 


DIVISION 


Chemigum, Pliobond, Pliolite, Plio-Tuf, Pliovic—T. M.'s The Goodyear Tire & Rubber Company, Akron, Ohio 


Use-Proved Products —CHEMIGUM + PLIOBOND + PLIOLITE + PLIO-TUF - PLIOVIC - WING-CHEMICALS — The Finest Chemicals for industry 
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TURNING OUT TOP QUALITY flooring is easier, faster, more profitable with PLiovic DBBOV — the new, d 
blending polyvinyl! chloride resin. anaad 
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Beside the presses in Ideal Toy Corporation’s New York 
factory, you'll find B & J Laboratory “251” Granulators — 
more than 20 in all. Operating steadily, these versatile 
machines handle gates, sprues, runners, 

small rejects, etc., at speeds up to 150 pounds 
an hour in any and all plastic materials, in- 
cluding polyethylene, without fluffing. The 
8” x 8” throat opening is more than adequate 
for this type of scrap. 

At Ideal, as in most plants, floor space is 
at a premium —and, the Laboratory “251” 
takes less floor space . . . giving maximum 
work area. 

Other important features of the portable 
Laboratory “251” include: a new hopper de- 
sign which prevents fly-back leakage; easy 
accessibility to all parts—hopper, screen and 
chute or bin are quickly removed for clean- 


“@ LABORATORY ‘251’ 
‘Ee GRANULATORS 


TOY CORPORATION 


America’s Largest Producers of Plastic Toys 


ing; and, choice of discharge methods —to feed directly 
into bin or to feed directly into a drum. 

Ideal’s preference ‘for B & J granulators is true of 
many other leading molders too—more than 

5,000 B & J Granulators have been sold. 
One of the 15 models available is best for 
you—send samples of your material and tell 
us your production requirements — we'll 
recommend the right B & J machine for the 

job. Or, write for descriptive brochure. 


MAKE YOUR OWN 
FREE 10-DAY TRIAL TEST 


Write for Full Details 


3 CONVENIENT 
PAYMENT PLANS AVAILABLE 


BALL & JEWELL, INC. 


22 FRANKLIN STREET 


EVergreen 9-6580 


BROOKLYN 22, NEW YORK 


Exclusive Export Distributors: Omni Products Conp.. , New York, N. Y. 


Bad HOPPER HEATER-DRYERS @ 


EASTERN REPRESEN’ code Sei 
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Q Now UL)-purpose Funitional Design, 
In w Standard Line 


Now, without tooling charge of your own, you 
can dress up your instrument line with these 
beautifully designed, readily available knobs 
by Kurz-Kasch. 

Look them over! Shown actual size, dimen- 
sions given are flange diameters. All sizes have 
Y4’’ shaft holes—come with or without brass 


inserts—any type of setscrew (one or more). 







‘ 
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Qaituumonts Knob 


Undersides are counterbored. Color, metalized, 


and filled or unfilled indicator lines at your 


option. Here’s style at a price! 

Turn to Kurz-Kasch for the most complete 
and 
SAVE. Send for samples and specification data 


line of standard knobs in the industry 


today—or request full line data on knobs not 


shown. Inquiries answered at once. 


Don’t overlook these popular Kurz-Kasch designs for bar 
knobs, pointer knobs and dual control vernier knobs. 


KURZ-KASCH 


Specialists in Thorne -Setting Plastics for 37 years 


Kurz-Kasch, Inc. * 1415 S. Broadway * Dayton 1, Ohio 
BRANCH SALES OFFICES: New York, Mt. Vernon MU 4-4800 © 
Rochester, Hillside 4352 @ Chicago, Merrimac 7-1830 ®@ Detroit, 
@ Los Angeles, Richmond 7-5384 @ St. Louis, Parkview 5-9577 @ 
Trinity 3-8200 @ Philadelphia, Hilltop 6-6472 @ Dalias, Logan 5234 
Riverdale 3511. 


EXPORT OFFICE: 89 Broad St., New York City, Bowling Green 9-775]. 


Atlanta, Exchange 0414 ®@ Toronto, 
































Titanox-pigmented plastics 


TITANOX-RCHT can be used at higher 
total pigment loading or in tints 
where the exceptionally high opacity 
of the “‘pure’”’ titanium dioxide pig- 
ment is not needed. 


Clock radios, in soft tinted and white 
plastics, are introducing everywhere 
the pleasure of rising to music. Light 
colors that blend with boudoir deco- 
rations are easy-on-the-eye and vigor- 
ous sales producers that make cash 
registers sing. 

TITANOX titanium dioxide white pig- 
ments are applicable to any type of 
plastic...phenolics, vinyls, poly- 
styrenes, cellulosics. Selection of the 
proper pigmentation to achieve a 
specific property may indicate a spe- 
cial type of TITANOX pigment. 
TITANOX-RA will give maximum 
whiteness at minimum loading, while 


If you have a plastic pigmentation 
problem, consult with our Technical 
Service Department. Titanium Pig- 
ment Corporation, 111 Broadway, 
New York 6, N. Y.; Atlanta 2; Boston 
6; Chicago 3; Cleveland 15; Los 
Angeles 22; Philadelphia 3; Pitts- 
burgh 12; Portland 9, Ore.; San 
Francisco 7. In Canada: Canadian 
Titanium PigmentsLimited, Montreal 
2; Toronto 1. 





TITANOX 


the brughtost name tn fugments 





2238 


TITANIUM PIGMENT CORPORATION 


Subsidiary of NATIONAL LEAD COMPANY 
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tHE worto’s MQS7 COMALIE LINE 


OF PLASTICS INJECTION MACHINES! 


From 6 ounces to 400 ounces with mold clamping forces from 150 to 3000 
that’s H-P-M’s new line! Here is by far the largest and most compre- 
hensive group of injection molding machines ever offered to the plastics industry! 
Automatic machines. . 


COMB . « 





. pre-plasticizing machines . . . conventional semi-auto- 


matic machines . . . every one a proven design with faster speeds . . . greater 
production output. Truly, H-P-M offers you the most modern production machin- 
ery available anywhere! 

Each machine is NEW .. . designed with so many outstanding improve- 
ments that even the most experienced injection molder will be amazed. Talk to an 


H-P-M plastics engineer today! 






































































































STANDARD INJECTION MACHINES — 
150-H-6 | 300-H-12 | 400-H-20 | 800-H-48 | 1200-H-80. 
gle Feed) é 12 20 48 80 
Capacity (Oz.—Double Feed) 8 16 2 64 100 
injected (cu. in. per min.) 440 1035 T330 2895 
pacity (Ibs. per hr.) 60 100 135 300 400 
Mold Clomp Capacity (tons) 150 300 400 800 1200 
(a) Full Platen Vertically 1014"x25” 16%4"x33”" | 20%"x 42” 36"x54” 40x68” 
(b) Full Platen Horizontally | 20%4"x15" | 30x20" | 36%x26%" | 54x36" | 60x48” 
Daylight Opening without Rom Spacer 20” 30” 0” 
Daylight Opening with Ram Spocer 16” 26” 34” 47” 48” 
: Mold Thick without Ram Spacer 10” 10” 15” 20” 24° 
% Mold Thickness with Ram Spacer Ca “" ai 12” 12 
a Clamp Travel (mox.) 10” 20” aa 35” 36” 
: Motor Horsepower 20 40 50 100 100. 
Shipping Weight (pounds) 14,500 22,000 39,000 75,000 125,000 
















NOTE: 


All ratings based on molding general purpose polystyrene. 
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Unite tor Bullotin* 5406 Today ! 
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Cheek These Foatures ; 7 : e Transfer Presses 


4 


FULL HYDRAULIC MOLD CLAMP — provides fast closing and opening speeds with > 
automatic adjustable slow downs. No adjustments required for different mold thicknesses, 


‘a 

( 

‘ istable slow . ls eae 
which me#n big savings in mold set-up time. ; alt * 


EXTRA-LARGE PLATENS — will accommodate big molds . . . located at ideal operator 
height, requiring no platforms or pits. 


ACCURATE, COMPENSATING WEIGH FEEL£R — is standard equipment on all con- 


Hwan) 
ventional, large capacity models. ; = % 
PLENTY DAYLIGHT & STROKE — permit production of deep parts. Quick changing ram me ; 
spacer permits use of thin molds without bolsters. ee ; 
OVERHEAD OIL TANK — keeps oil clean and provides gravity prefill for fast clamp — 
pressure build-up. a 2 
HIGH-SPEED INJECTION UNIT — combines new high-output, 3-zone plasticizing chamber fi 
with injection plunger speeds over 50% faster than on previous models. Entire injec- ni pen ™ gg 
tion unit can be retracted hydraulically. bt fons. Laeger: evan 


‘ ; ; to 2500 + built 
NEW H-P-M HYDRAULIC CIRCUIT — employs exceptionally quiet puri:ys and a new bd gees ivn 


. : veers. Met he special order. 
leakproof manifald sub-plate valve system which reduces hydraulic piping to a minimum. 


Write for Bulletin No. 4901! 





PRE-PLASTICIZING INJECTION MACHINES 
MODEL NUMBER | 400-P.48A |” 1200-P-200 | 1200-P-200A | 3000-P-200A | 3000-P-400A 





Capacity (Oz.—Single Feed) 48 200 | 200 400 
Capacity (Oz.—Double Feed) : . i - 
Material Injected (cu. in. per min.) 1340 3000 =. eee: A 
Plasticizing Capacity (Ibs. per hr.) 180 400 [oe 4 i t 
Mold Clamp Capacity (tons) 400 1200 1200, | ~— 3000 bass: 3 3000. 


4 
| 
| 


Compression Presses 








vied 











Mold Space (hor. x vert.): | 
(a) Full Platen Vertically | 21%"x 40” 40”x68'2" 40"x68'2" | 49x88” 49x88” 
(b) Full Platen Horizontally | 36”"x25%" | 60%"x 48” | 60%"x 48” 49" x88" _ | 49" x88" | | 
Daylight Opening without Ram Spacer | 54” 60” 60” 60” i 
Daylight Opening with Ram Spacer | 46" 48” 48” we x 
Mold Thickness without Ram Spacer 24” 24" 24" 30” 


—— 


a t 7 
Mold Thickness with Ram Spacer ‘ 16” 12 } 12 18 




















Clamp Travel (mox.) . ae eR ES AM 30” 


Motor Horsepower 50 3 Nek 355_ Sig tT fae dq 75 | 355 


Shipping Weight (pounds) | 46,000 154,000 | 143,000 \ 264,300 | 


NOTE: All ratings based on molding general purpose polystyrene 














* 3! Gi Gi 
COMPANY asd 500 tee ea a 


; vp to 2500 tons built on 
AX special order. hes 


Write for Bulletin Noy 49 


A 


THE HYDRAULIC PRESS MFG. 


eaaqa A/nio U 


oe ee es 2:  - e . - of e 
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AT MOLDING POLYETHYLENE AS 


j Tupper Seals are air and 
ae (. ‘ liquid-tight flexible covers. é 
The famous Pour All and Ke P 
Por Top covers are designed 
‘ for easy dispensing. They 


are made in sizes to fit all 































Tupperware containers. 7 r 

The logical molder for you to consult regarding that 
product or package of yours which is to be made of 
polyethylene is Tupper. Tupper has done more than 
any other molder to make molded polyethylene a 
practical reality. 

Aside from having designed, patented, and pro- 
moted successful seals, closures, and dispensers for 
polyethylene containers, the Tupper Corporation 
has vast experience in every phase of polyethylene 
packaging and polyethylene injection molding. This 
experience will be of major importance in improving 
your product, in reducing your costs, when Tupper 
goes to work for you. When equipped with Tup- 

Tupper’s combination of experience, technical per Seals, Tupper Canisters, 
ingenuity, and the most modern equipment is at ; seece C1 

“ ‘ Bowls, Cereal Bowls and 
your service for the custom molding of your product Senndie in veitans es 
in polyethylene. You can do no better than the best , the most versatile reusable 
.-.and the best at molding polyethylene is Tupper! ~~ ¢ containers you have ever 
patents and 
ks and 
Manvfacturers of — CONSUMER, INDUSTRIAL, 
PACKAGING AND SCIENTIFIC PRODUCTS - ‘ 


Factories, Laboratories and Sales Offices 
Farnumsville, Mass., Blackstone, Mass 
Orlande, Fia., Montreal, P. Q. 
Showrooms: 225 Fifth Ave., N. Y. C. 


Address All Communications To: Dept. M-9 
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Aesop was supposedly a Greek slave who 
had been bought and sold several times. It 
was in the course of his travels, the various 
predicaments in which he found himself and 
his reactions to them, that he gained the 
reputation for having great wisdom and a 
mighty wit. His fables, which were un- 
recorded, were handed down by word of 
mouth from generation to generation — 

thus gaining him immortality. Such is 

the legend of Aesop. 

: = Plenco, long a leading supplier of a 


— 


‘wide range of quality controlled phe- 
nolics to the plastics industry, places 


their great experience and engineering wis- 


dom at your disposal to help you solve your 
most complex problems. 


esop: his Visdows 


Cam 


The Arab 
and the Camel 
The Mule 


The Frog and the Ox 


PLASTICS 
ENGINEERING 
COMPANY 


Sheboygan, Wisconsin 
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rom oxperience 


The Crow 
and the 
Pitcher 


FOR BETTER 
PLASTIC PRODUCTS 








Handy, hardy & handsome 


Silvertone Radio sold exclu- 
sively by Sears, Roebuck and 
Co. U.S. Royalite case molded 
by Durable Formed Products, 
a v.c 


Another Case for U.S. Royalite! 


Time was when a “portable” radio was about 
as easy to carry as a suitcase. But this one’s 
actually “pocketable”! New materials, like 
midget-size radio tubes, and tough, light- 
weight U.S. Royalite, make this marvelously 
compact Sears, Roebuck & Co. radio possible. 


This new U.S. Royalite housing is extremely 
thin and lightweight, yet so tough and hardy 
it defies breakage—even if dropped! And it has 
a richly grained surface, with built-in color 
that can’t peel, chip, or scratch off. 


What's more, this attractive U.S. Royalite 
case is quickly and easily formed in two sec- 
tions by matched metal molds — takes and 
holds sharp mold details for lasting beauty. 


You can see the case for U.S. Royalite is a 
strong one. With its great toughness, high 
dimensional stability, resistance to most chem- 
icals, clean good looks and pleasant feel, and 
ability to be as hard or flexible as the case 
demands, U.S. Royalite might well be just the 
solution to your case. 

Why not find out about it? It’s as easy as 
writing to the address below. 


u.s.ROVALITE 


US UNITED STATES RUBBER COMPANY 


2638 NORTH PULASKI ROAD + CHICAGO 39, ILLINOIS 
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Molding 


Mold 


Construction 


September + 1954 


Engineering 


Spray 
Painting 


\ 
Vacuum \ 


Plating 








WHEREVER THERMOPLASTICS ARE EXTRUDED 





YOU'LL FIND 


NRM extrupers | 





At work 


Paris Vienna 


Berlin Brussels 


\ 
Karachi 
% 
\ 
Taipei 
° \ 


aoe’ ) ™ a 


/ 
Santiago 


Copenhagen 


\ Amsterdam 
Bogota / a de Janeiro 
Pretoria Madrid 


Mexico City Buenos Aires 


Lima 


, year-out peak 


d over for 


fm maintenance. This 
RM ot only means lower extruder 
opera eS dost tor the plastics manufacturer, 
wherever he may be, but for those whose plants 
are far from parts and service facilities, it offers 
a vital safety factor, as well. These are a few 
of the many reasons why plastics manufacturers 


overwhelmingly choose NRM Extruders. 


A postcard will bring you full details on 
the engineering and operating features that 
make NRM plastics Extruders and equipment 
preferred the world over. Write for this infor- 
mation TODAY. Read the facts, and make your 
next extruder an NRM. 





NATIONAL RUBBER MACHINERY COMPANY 


General Offices and Engineering Laboratories, 47 West Exchange St., 


Akron 8, Ohio 
East: 384 Getty Ave., Clifton, N. J. 
West: S. M. Kipp, Box 441, Pasadena 18, Cal. 


Export: Omni Products Corporation, 460 Fourth Ave., 
New York 16, N. Y. 
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IF 
YOU USE 


Crystal Ure 


(CARBAMIDE) 


-eeGet Laboratory Purity 





lf You Make or use plastics, plasticizers or resins 
(or for that matter, adhesives, coatings, ply- 
wood bondings, ceramics, dyes or wet-strength 
paper) you wili want to investigate the ad- 
vantages of Nitrogen Division Crystal Urea. Its 
quality is comparable to U.S.P. at no extra cost! 


The Reason is plain enough: when you buy from 
Nitrogen Division, you are buying from the 
world’s largest producer of high purity Urea.. . 
with ultra-modern production facilities at South 
Point, Ohio and Omaha, Nebraska. 


Fast Delivery and Personalized Service: Stocks 
are maintained at convenient points to assure 
fast, on-time delivery—even on short notice. 
Why not arrange to schedule your first ship- FOR YOUR PROCESS— 
ment today? U F. C innate ate—85! 


Nebraska. L.C.L. from: Passaic, N.J., Chicago, liquid formaldehyde commercially 
Ill., South Providence, R. I., East St. Louis, IIL, available—61% formaldehyde, 
Charlotte, N. C. 24% pure urea in water solution. 


. : J . _ Costly excess water has been squeezed 
— in 100-lb. moisture proof multi-wall out, High dente ten have hous auenned 
ags. out. U.F. Concentrate—85 costs no more 
than less concentrated formaldehyde 

solutions. Send for informative booklet! 


SEND TODAY! 


eeee0eeveeeesveecse4e+eseee#ee#ee#e#ee#ee#ee#e#eeee@ 


NITROGEN DIVISION, Allied Chemical & Dye Corporatio, 
40 Rector Street, New York 6, N. Y. 


NITROGEN 
Sao” 


Please have your Technical Service Man call to discuss the 
economic application of Urea to our process. (No obligation.) 


Please send me a booklet describing U.F. Concentrate—85 


Name 





Title 





NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 





Company_— 


Address. 


eeeteeeer#eee#ee?@#e#28ee*ee#e#8e#eeeé 
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Low MANS 


on Toe E 
MoO LD-UM POLE 


. Up the creek without a paddle—holding 
the mucky end of the stick—there are 


lots of ways of saying it. 


The man in question has listened to 





some molder promise low prices, sensa- 
tional deliveries, unexcelled quality, im- 
possible tolerances. When the time 
comes and the molder lays an egg—who 
is hurt? Who is the low man, or what 


have you? 





The buyer. 


Moral—check your molder carefully, 
don’t expect the impossible—and be- 
come the high man not the low man— 


It’s easy—See Boonton. 


You can watch your mold run at— 


la BOONTON MOLDING Co. 
GD, BOONTON. NEW JERSEY 





NEW YORK Of FICE——CHANIN BUILDING, 122 EAST 42ND STREET, OXFORD 7-0155 
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PLASTICS WELDED BY THERMATRON 
FIT INTO EVERYBODY’S LIFE! 





More and more vinyl plastic products welded electronically by THERMATRON are fitting 
into the pattern of our daily lives. The extra strength, beauty and wearing ability of 
such welded plastics as upholstery, drapes, window shades, place mats and food covers 
for the home . . . toys, wading pools and clothing for the younger set . . . aprons, wallets, 
handbags, raincoats and sportswear for adults . . . plus a wide range of industrial 
products, make them first choice of buyers. 

If you’re working on a new plastic prod- 
uct or want to improve an older one, con- 
sult us now. We'll run tests without 
obligation on your own materials and 
offer suggestions. Write for bulletin 87. 


Thermatron Division 


RADIO RECEPTOR COMPANY, INC. 


In Radio and Electronics Since 1922 


SALES OFFICES: 251 West 19th St., New York 11, N.Y. WAtkins 4-3633 
Chicago: 2753 West North Ave. 

Los Angeles: Electroseai Plastics Co., 130 North Juanita Ave. 

Factories in Brooklyn, N.Y. 
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The NEW 12 OUNCE LESTER 


other 16 aud 20 ounce machines... 


Plunger advance circuit for faster cycles 



























Precise heating with 4-zone pyrometer control 





The industry's most versatile injection cylinder 





28" daylight with 12" mold opening 








Can easily handle I8 x 26 DME mold base 


Two point cushioned ejection 





Single hand crank mold height adjustment 





Enormous beam area without robbing platen space — 
400 tons of pre-load clamping 


Mold travel 100% faster than earlier model 
2 minute booster timer 


30 HP motor 











Completely exposed hydraulics 


Special purpose 
accessory circuits _ 
available 





Write for complete specifications, and ask forthe _~ 
Lester-Phoenix house organ, “The Lester Press”. 


> an ee 
ESTER INJECTION MOLDING MACHINES 











REPRESENTATIVES Seattle . Perine Machinery & Supply Co., Inc. FOREIGN 

New York . . . Steven F.Krould Cincinnati . . . Index Machinery Corp. Toronte, Canada Modern Tool Works, Ltd. 
Detroit . Thoreson-McCosh LosAngeles. . . SeaboardMachineryCo. Sydney, Australia . . . Scott & Holladay, Ltd. 
Chicago. . ‘ J.J. Schmidt Sanfrancisco .. . . J. FraserRoe Japon . . . . Okura& Co., New York, Inc. 
Cleveland .. Don Williams St.Louis, Milwaukee . . . . A.B. Geers Stockholm, Sweden .  Aktiebologet Servus 
Coral Gables . Morton Machinery Soles Providence . . . . Sydney W.lohman Basle, Switzerland . . Hermonn Wollti 


distributed by LESTER-PHOENIX, INC., 2621-D CHURCH AVENUE e CLEVELAND 13, OHIO 
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Tailor-Made 


Elastomeric Resins 
from Vhinke 


Liquid Polymers and 


Liquid Epoxies for... 


The need for 100% reactive elastomeric liquid resins 
in many applications is being met by combinations 
of “Thiokol” liquid polymers with liquid epoxies. These 
combinations cure to elastomeric resins and can easily 
be tailor-made for specific requirements. By simple 
variations in the ratios of components, a broad range 
of properties can be developed. : 


“Thiokol’’-epoxy combinations display advantages unob- 
tainable with either material alone. 


The processing characteristics are similar to those of liquid 
epoxies with the following additional advantages: 


REDUCTION IN VISCOSITY + STABILIZED VISCOSITY AT HIGH TEMPERATURES 
LOWER EXOTHERMIC TEMPERATURE RISE «+ LOWER SHRINKAGE 
HIGH STRENGTH ROOM TEMPERATURE CURES © RELIEF OF RESIDUAL STRAINS 


The basic properties of the epoxy resins, such as high are substantially retained. Additional desirable properties 
strength, chemical inertness and dielectric characteristics of the following type are developed: 


HIGHER IMPACT STRENGTH + IMPROVED TEMPERATURE CYCLING PROPERTIES 
MOISTURE AND GAS IMPERMEABILITY ¢ HIGHER PEEL AND BEND STRENGTH 


“Thiokol’’-epoxy combinations are being used in an 
increasing number of potting, casting, laminating and 


adhesive applications. For information on the suitability 
of these new elastomer-resin combinations for your re- 
quirements, write: 


SYNTHETIC RUBBERS e PLASTICIZERS e CHEMICALS e SOLID PROPELLANTS 








784 NORTH CLINTON AVE., TRENTON 7, N.J. 
In Canada: Naugatuck Chemicals Division, 
Dominion Rubber Company, Elmira, Ontario 
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PRACTICALLY 
ALL PRODUCTS 
ARE 


PACKAGED 
AND ALL PACKAGES MUST BE... 











| 
| 


The liveliest squirt in packaging is the squeeze bottle. This flexible 
polyethylene container with a spray top is marketing baby lotions and 
hair slickers, car washes and deodorants . . . introducing more new 

ideas than you can shake a stick at. In fact, squeeze bottle 

production is spiraling to a 200 million high this year, and people in the 
field say it may go to 700 million! 


Plastic packaging—of all kinds—has a rare quality of showmanship. 
It can be transparent or brilliantly colored, rolled in sheets, 
If you make anything that molded, punched or stamped out . . . in boxes, bags, bottles, wraps. 


etna: 8 eagregaed } Inventive designers are using vast quantities of plastics . . . and paper, 

nag = lle la metals and fibre, too... in new ways, to package products for today’s 

production or merchandising... ; 

your advertining belongs ln— market, where the package works as protector, applicator, and 
salesman all rolled into one. 


In all these facets of the field, MODERN PACKAGING has served the 
people who design, produce and merchandise packaging . . . helped 
them do a creative job , to sell more of practically everything — and 
buy a tremendous volume of materials, machines and supplies. 

It has lead the field for 26 years , and still does, by 2 wide margin, 
as survey after survey proves. Ask for the facts. 





MODERN PACKAGING 

















A BRESKIN PUBLICATION 


575 Maaison Avenue, New York 22, New York 





KLEESTRON 
Colorant Blend 604 


the VERSA7/CE plastic 


Talk plastics from London to Lagos, Birmingham to 
Brisbane, and very soon the topic will be polystyrene—cheapest, 


lightest, most adaptable moulding material. ‘Talk poly- 


styrene ... and pretty soon you’ll hear mention of Kleestron 


Colorant Blend 604. This most versatile of plastics 
is supplied as granules, fines or a mixture 
of both—each type eminently suitable for both 


dry colouring and extruded colouring. 


hleestron 604 pouring 
from a Hopper during 
a late stage of production, 


All enquiries to— 


KLEESTRON LIMITED 


WEST HALKIN HOUSE - WEST HALKIN STREET - LONDON SWI - ENGLAND 


Cables; KLEEMABRO - LONDON’ Telephone: SLOane 0866 


September * 1954 33 





Fiberglas 
Reinforcemen 


COMP 


Can never warp 

Because film reels must retain their shape 
permanently, American Molded Products Co. 
chose a Fiberglas-polystyrene molding com- 
pound for dimensional stability, compressive 
strength and controllable mold shrinkage. 


These three applications mark the first use of 
Fiberglas*-polystyrene molding compounds for 
fast, economical injection molding. All three prod- 
ucts already have achieved notable success in field 
tests. They have proved that Fiberglas reinforce- 
ments give thermoplastics increased strength and 


OWENS-CORNING FIBERGLAS CORPORATION 


Plastics Reinforcement Div., 598 Madison Ave., New York 22, N.Y. 


*Fiberglas is the trade mark (Reg. U. S. Pat. Off.) of Owens-Corning Fiberglas 
Corporation for a variety of products made of or with glass fibers 
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Extremely strong and rigid 

Admiral Photo Products’ slide viewer, injec- 
tion-molded by Moldrite ot a Fiberglas- 
reinforced polystyrene, 
dropped. The compound was selected for its 
high strength and molding 


™~ 


Tae? = 


-e 
_ 


Unaffected by heat 

This Plasturbo fan for the Studebaker heater 
takes high temperatures in stride. Master 
Appliance Mfg. Co. turned to a Fiberglas- 
polystyrene molding compound for the high 
heat resistance required. 


will not crack if 


stability. 


rigidity, greatly improved dimensional stability and 
better control over mold shrinkage and warping. 
The molding compounds are now available from 
Koppers Co., Inc., Pittsburgh, Pa., and Fiberfil, 
Warsaw, Ind. For further information, write these 
firms or: 


CORNING 


OWENS 


FIBERGLAS 


Modern Plastics 








INJECTION MOULDING 


" of prod 
to 20-0z. Automatic 
control. All moving 


parts are 


Office & Works 
LEATHERHEAD ROAD « SOUTH CHESSINGTON e SURREY © ENGLAND 


Head Office 
49 Upper Brook Street + London W 1 + Engiand 


U.S.A. F. J. Stokes Machine Co., Philadelphia 20, Pennsylvania 
CANADA Wilmod Co., Plastic Division, 2488 Dufferin Street, Toronto 
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For Excellent Heat 
and Good Light Stability 


CTABELAN HR 


PASTE-- ‘ 


A “single package” stabilizer for high heat For Excellent Light 


resistance plus good light stability ... Contains 
cadmium and barium components and syner- 


. . nd and Good Heat Stability 
gized chelating agent. Disperses easily in dry 


‘ — 
pre-blends, solutions and dispersions. 
LIQuID - - c TABELAN E 


A synergized chelating agent. 
STABELAN E — Paste — Provides excellent stabilizing for ultra-violet 
POWDER = = and outdoor aging . . . It gives good light fastness and heat stability. 
Heat stability and transparency may be improved when Stabelan E 
A metal bearing component of STABELAN HR is used with Stabelan HR Liquid. Gives films that do not “blush” or 
paste. absorb water . . . It is compatible with all tested pigments — even 
organic reds hold their hue and age well . . . It does not cause 


STABELAN HR has been used with marked success in plating on rolls. 
stabilizing all types of Vinyls containing organic and 


inorganic pigments. Write for complete data on these materials. 


Modern Plastics 





Wellington Sears ducks have the right weight and rugged, hard-grip- Widely used in the electronic and high frequency fields, Wellington 
ping texture to make excellent reinforcements for C grade laminates. Sears spun nylon fabric insures high bonding strength ond superior 
insulation resistance. 


YOU GET BALANCED STRENGTH 





WITH WELLINGTON SEARS 
“LANTUCK” sa 


Lantuck is a specially developed non-woven fabric which has 
achieved remarkable acceptance for laminating applications. 
Because of its completely random distribution of fibers, Lantuck 
gives laminates equal strength in all horizontal directions and 
exceptional machineability at high cutting speeds. It is an eco- 
nomical filler for fine gears, textile bobbin heads and other uses 
involving sharp projections or edges, mirror-like machined sur- 
faces and superior mechanical strength. 

We'd like to tell you more about Lantuck and the actual serv- 
ice tests conducted on end-use products. We'd like to review with 
you other quality Wellington Sears fabrics we have available for 
the plastics industry. A call or letter to our nearest sales office 


will do it. 


Write for a free copy of “Modern Textiles For Industry” which includes 
pertinent information on fabric-and-plastic applications. Address: Wellington 
Sears, Dept. J-7, 65 Worth Street, New York 13, N. Y. 





Superior Fabrics for 
Coating and Laminating 
Single filling Broken twills 


ducks Drills e 
Army ducks Sheetings e $ in fe) rt ga 3 r & 
Single and Nylon, rayon 


—— and other A SUBSIDIARY OF WEST POINT MANUFACTURING COMPANY 
synthetics 


Special ducks Seal FIRST In Fabrics For Industry 


Sateens non-woven 


‘ : WELLINGTON SEARS COMPANY, 65 WORTH STREET, NEW YORK 13, N.Y. 
Twills fabrics 











Offices in: Atlanta + Boston * Chicago * Detroit * Los Angeles * New Orleans + Philadelphia * San Francisco « St. Louis 
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Protect Polyethylene Pipe 
in One-pass Extrusion 
with adp’s new 20% black dispersion 


2 to 3% concentration of thoroughly dispersed 

carbon black is now accepted as the most effective way 
ef protecting polyethylene pipe from embrittlement in 
sunlight, and prolonging its life as much as 20 times. 


Now adp offers plastic pipe manufacturers a time- and 
money-saving black dispersion which reduces to 3% 
concentration and forms the finished pipe in one pass 
through the extruder. The new dispersion, adp 9PE398, 
contains a 20% concentration of a high grade 

channel black, which gives the desired degree of 
protection with economy. 


This is just one of the many important contributions 
adp dispersions are making to plastics coloration. 


Let us tell you more about it. Write or call: 


Acheson Dispersed Pigments Co. 
2252 E. Ontario St., Philadelphia 34, Pa. 


... also Acheson Colloids Ltd., Slough, England 


Modern Plastics 





increased operating efficiency; 
lower operating costs 
with mixer on TIMKEN’ bearings 


ERE are the reasons Stewart 

Bolling & Company, Inc., 
Cleveland, uses Timken® tapered 
roller bearings in the split end 
frame housings of its intensive 
plastic and rubber mixers: 


Timken hearings do away with 
extra thrust devices that cause 
power loss through friction. Be- 
cause of their tapered design, the 
Timken bearings can withstand 
the continually changing rotor 
end thrust as well as the radial 


loads. Rotor end-play is eliminated. 


Timken bearings also maintain 
true centers within very minute lim- 
its, maintaining established clear- 
ances between rotors. Gears oper- 
ate indefinitely on their original 
pitch lines, greatly reducing gear 
wear and replacement. 


And Timken bearings, themselves, 
last and last because rollers and 
races are case-hardened to give them 
hard, wear-resistant surfaces over 
tough, shock-resistant cores. 


Overall result: Higher mixing 
speeds, improved performance, low- 
er maintenance cost, less downtime 
and lower operating cost per pound. 


Look for the trade-mark“Timken’ 
stamped on every bearing to get 
these same advantages on your 
machinery. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ‘““TIMROSCO”. 


= This symbol on a product means 
its bearings are the best. 





rz i} 


"BOLLIN Ee : 


SPIRAL: FLOW 


we 26505 


STEWART BOLLING & COMPANY, INC. uses Timken bearings in the 
split-end frames on the #12 intensive mixer rotor journal to cut 
operating costs, assure long, trouble-free service. 

















STATISTICAL 





QUALITY CONTROL 


To insure uniform high qual- 





ity and closer tolerances, the 
Timken Company uses sta- 





tistical quality control. With 
it, tolerance deviations are 





TAPERED ROLLER BEARINGS 





plotted graphically. It’s one 
of industry’s newest, most 





scientific methods of im- 
proving product uniformity. 
































NOT JUST A BALL \ NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL 
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AND THRUST 


LOADS OR ANY COMBINATION 





= 
- A 


LOwvVG COosT 


for reinforced polyesters 


If you're seeking ways to get better polyesters at low cost, let us 
recommend the right DIAMOND Precipitated Calcium Carbonate for 
your product. 

You'll get smoother surfaces, no cracks, no evidence of glass fibers 
when DIAMOND Carbonates are mixed with catalyzed, glass-reinforced 
polyesters. And your product gets improved wet strength and re- 
duced shrinkage. 

All these at lower volume cost. 

DIAMOND offers these precipitated calcium carbonates for rein- 
forced polyesters: 

Surfex® MM—coated with 1% Kalite®—coated with 1% stearic 
resin; particle size about 5 microns. acid: size about one micron. 


Suspenso®—same as Surfex MM, Multifex® MM—uncoated; par- 
but uncoated. ticle size about .06 micron 


Write for DiamMonp technical bulletin: No. 8 the Application, of 
he Precipitated Calcium Carbonates with Polyester Resins. 


DIAMOND SALES OFFICES: New York, Philadelphia, Pitts- 
burgh, Cleveland, Cincinnati, Chicago, St. Louis, Memphis, 
Houston. 


DISTRIBUTORS OF THESE PRODUCTS: C. L. Duncan Co., 
San Francisco and Los Angeles; Van Waters and Rogers, 
Inc., Seattle and Portland, U. S. A.; Harrisons & Crosfield 
(Canada) Ltd. 


A 
DIAMOND 





DIAMOND CHEMICALS 
FOR THE RUBBER AND PLASTICS INDUSTRIES 


CHEMICALS 
e 
DIAMOND ALKALI COMPANY...CLEVELAND 14, OHIO 


Modern Plastics 





MORNINGSTAR-MOLDED 
Flash Gun Housing. 


potaroin’s Highlander cameRA 


Features Morningstar-Molded Plastics 


Just a few years ago Polaroid Corporation made camera history 
with the first picture-in-a-minute Polaroid® Land Camera, named 
for its inventor, Edwin H. Land . . . and these 60-second master- 
pieces have been sweeping on to new popularity and success with 
each passing month. Now, the newest camera, the popular-priced MORNINGSTAR-MOLDED 
Highlander, is establishing the same blazing sales pace set by the View Finder. 
original models. 
To produce the newest Polaroid camera with the superior 
quality demanded of all Polaroid products . . . its designers inev- 
itably turned to modern plastics. And the need for precision, 
quality molding just as inevitably led to Morningstar. The parts 
we are now producing in quantity to meet exacting production 
schedules . . . with absolutely no sacrifice in quality .. . are shown 
above. We’re proud to have been selected to mold parts for the MORNINGSTAR-MOLDED 
Highlander . . . we'd be equally as proud to help solve your Film Spool. 
precision molding problems. 


orpora tion 


156 SIXTH ST., CAMBRIDGE. 42, MASS. KEAMON Molded Products 
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Reduced vibration in BALDWIN plastics presses 





increases die set life 





Typical of the many outstanding features 
of Baldwin compacting presses is Baldwin’s 
use of four tie rods to reduce vibration to 
an absolute minimum. Two connecting rods 
transmit pressure from the press crank- 
shaft to these tie rods. The resulting balance of pres- 
sure practically eliminates vibration. This increases 
the life of the machine and of the die sets used. 
Elimination of vibration is just one of many 
practical benefits you will get from the careful design 
and engineering that goes into the Baldwin Models 
20 and 45. Each practical advantage has been proved 
in performance by user after user... added proof 
that Baldwin plastics molding and preforming 
presses are the finest in the industry. Why not send 
today for Bulletin #3103 containing complete de- 
tails? Address Department 4826, Baldwin-Lima- 
Hamilton Corporation, Philadelphia 42, Penna. 





EXCLUSIVE FEATURES OF BALDWIN PLASTICS PRESSES 


® Safeguard lubrication reduces downtime. 

® Balanced pressure cuts vibration for longer die set life. 

® Simple adjustments allow weight-density changes during operation. 
© Cam controlled feeder assures uniform tablet weights. 


@ Cleanline design prevents contamination, speeds cleaning. 


BALDWIN-LIMA-HAMILTON 


General Offices: Philadelphia 42, Pa. ¢ Offices in Principal Cities 


Modern Plastics 








FOR 
“TOP DRAWER’ 
SERVICE AND 
QUALITY... 





(HEY 


SPECIFY 
HEYDEN! 


facturing synthetic resi 
for cold-setting adhes 


chemicals. 


HEXAMETHYL 










PARAFORMALDEHYDE 






A solid source of formaldehyde, for manu- 


fungicides, deodorizers, and photographic 








SUPERFYDE™ 


(HEYDEN) 


A solid polymer of formaldehyde characterized by an 
extremely low water content, high assay, low reactivity, 
low solubility, and high melting point. Useful in syntheses 
requiring formaldehyde, which are prevented or inhibited 
by traces of water. 





CONTAINERS 
Superfyde" Powder 
Fiber drums, 250, 100, 50, 25 Ibs. 





DEN) 


CONTAINERS 
Paraformaldehyde U.S.P. X 


(Powder, Medium Powder, 
Flo-Granular) 
Fiber drums, 250, 50, 25 Ibs. 


ENETETRAMINE 


SrrT] 


ns and as a catalyst 
ives. Also used in 





(HEYDEN) 


Valuable to the synthetic resins industry in 
the curing of resins. Used as a chemical 
intermediate and as a hardening agent for 
casein, glue and other proteins; as a rubber 
accelerator; for explosives; for fuel tablets; 
in medicinals. As an amine, it finds use as 
a neutralizing or deactivating agent. 


FORMALDEHYDE 


(HEYDEN) 





CONTAINERS 


Hexamethylenetetramine 
Technical 
Granular Multiwall paper bags, 
75 \bs.; Fiber drums, 100 Ibs. 
Powder Multiwall paper bags, 
50 Ibs,; Fiber drums, 100 Ibs. 


Hexamethylenetetramine 
U.S.P. 
(Methenamine U.S.P. Powder or 


Granular) 
Fiber Drums, 100, 50 and 25 Ibs. 





CONTAINERS 


Widely used in the production of phenolic, urea, 
melamine and resorcinol resins; for converting 
casein, glue and other proteins into plastic 
products. Increasingly important in manufacture 


of chemicals and fertilizers. Used in embalming 


fluids, disinfectants, fumigants, deodorants, and 


in the leather, fur, paper and textile industries. 





Formaldehyde Solution N.F. 


Tank cor 
Tank truck 
Drums . 


Carboys 


. 72,000 Ibs. 
30,000 Ibs. 

475; 125; 90 Ibs. 
100 Ibs. 


37% Formaldehyde— 
Methanol Free 


Tank cars 


Tank trucks 


72,000 Ibs. 
30,000 ibs. 


























HEYDEN CHEMICAL CORPORATION 


342 Madison Avenue, 


CHICAGO ~- CINCINNATI + DETROIT 





Pe od 


New York 17, N.Y. 


iILADELPH 





—, 7 \ Having no deficiency; 
Com-plete — y 


entire; accomplished. 


Amos does your complete job... RIGHT 


Amos is famous for quality plastics . . . in quantity. 


Amos facilities are complete . . . product design... engineering ... 
mold building . . . molding with 4 to 300 ounce machine capacity ... 
conveyorized ossembly and finishing . . . vacuum plating . . . silk 
screening . . . hot stamping . . . roller coating . . . printing . . . spray 
painting—everything your product needs in plastics—under one roof 
—no divided responsibility. 
Amos is privileged to serve some of the best-known names in 
American industry. Amos invites YOU to join this ever-growing 
list of satisfied customers— now. No obligation ... write, wire 
or phone your inquiry to: 


AMOS MOLDED PLASTICS - EDINBURG, INDIANA 
Offices: Chicago, Detroit, Philadelphia. Kansas City, Mo., Nashua, N. H. 


all under OME 100; « « 
no divided responsibilty 
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NOW AVAILABLE IN TANK-CAR QUANTITIES... 


W Pont Tetrahydrofuran 


— powerful solvent for polyvinyl chlorides 


PHYSICAL 
PROPERTIES: 


Appearance 


Odor 

Molecular weight 

Freezing point 

Boiling range 

Specific gravity, 20, 4 
index of refraction, N20 D 


Flash point - 
(Tag closed cup 


Vapor pressure, mm Hg. al 
25°C 
45°C 
65°C 


Colorless, 
mobile liquid 


Ether-like 
72.10 
108.52°C 
65-67°C 
0.888 
1.4073 
17°C 


176 
385 
760 


Solubility Miscible with water 
Soluble in most 
organic solvents 
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DU PONT 
TETRAHYDROFURAN 


ALS. u. 5. pat OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


~ 
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and other vinyl resins 


USE ITS HIGH SOLVENT POWER TO FORMULATE: 


e Adhesives 
e Printing inks 


e Fabric coatings 

e Plastic sheet coatings 
e Transparent films e Lacquers 

With tetrahydrofuran, it’s easy to dissolve stubborn plastics, resins, 
and rubbers. This powerful solvent dissolves high molecular weight 
polyvinyl chlorides and vinylidene chloride copolymers at room tem- 
perature—gives solutions with high solids content at working vis- 
cosities. 


THF may also be useful as a solvent in the formulation of lacquers, 
adhesives, and printing ink compositions. It is also suggested for use 
in the production of clear, light-colored coating compositions for fab- 
rics and plastic sheets. 


EXCELLENT ADHESIVES for sealing polyvinylidene chloride sheets and 
bags can be made from a 10% solution of vinylidene chloride copolymer 
in tetrahydrofuran. Polyviny! chloride sheets can be combined with 
an effective adhesive made from a 10% solution of polyviny] chloride 
in tetrahydrofuran. 


TETRAHYDROFURAN-WATER MIXTURES have, in some applications, a 
combined solvent power greater than either of the two components. 
The tetrahydrofuran/water azeotrope, containing 5% water, may be 
suitable for many solvent uses. 


A SOLVENT ACTIVATOR, tetrahydrofuran greatly improves solvent 
power when mixed with less active solvents. For example, a 65:35 
mixture of tetrahydrofuran and methy] ethyl ketone will dissolve poly- 
vinyl chlorides at room temperature. 


E. I. du Pont de Nemours & Co. (Inc.), Electrochemicals Dept., 
Wilmington 98, Delaware. 


E. I. du Pont de Nemours & Co. (Inc.) 
Electrochemicals Department , MP-94 
Wilmington 98, Delaware 


Please send me more in- 
formation on tetrahydro- 
furan for use in the fol 


lowing applications: ‘ 
Name 





Position 





Firm 


Address 


























FULLY AUTOMATIC PRODUCTION NOW IS POSSIBLE 
WITH THE IMPROVED LEWIS “4”. New and extremely 
sensitive low-pressure closing controls provide absolute safety for 
molds and operators .. . permit “hands off” production. These 
new controls feature infinitely variable adjustment and allow 
machine to close at normal speed with very low hydraulic 

Hi: TCH YO UR pressure. If no obstruction is encountered when the moving platen 
reaches pre-set point, final high-pressure close is effected 
instantly and automatically. When moving platen meets slightest 


a ® O D U Cc T/ O N TO resistance in closing, the machine stops immediately 
and activates a warning bell and light. 
A NE W S TA R The LEWIS “4” handles almost any plastics material .. . will 
"os mold intricate 2 to 3-ounce large area parts originally produced 


on 8-ounce equipment. Small and sturdily constructed, 
Model “4” provides multiple shot injection 


and fast operation for high production with i 
minimum scrap and maintenance. 


Write for BULLETIN 101 for 
additional details. 


m Fe 


a NW es 
P= THE LEWIS 4 


* 

















THE LEWIS WELDING & ENGINEERING CORPORATION 
11 INTERSTATE STREET ° BEDFORD, OHIO 
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THREE METAL PARTS ELIMINATED 


High strength of RX 525 plus the fact that it can 
be drilled and tapped eliminated the need for 
metal mounting lugs. In the new bracket these 
lugs are plastic and integral parts of the molded 
piece. Parts cost was reduced 8 cents — from 23 


cents to 15 cents per bracket. 


MOLDING OPERATION SAVED 


In doing away with the metal lugs, the molder 
also eliminated the special handling involved in 
loading them into the mold. Result: a 35% 
increase in molding production, using a 4-cavity 


transfer mold. 


& 


@®eee?e¢6éee?ee sé 


Rogers RX impact phenolics should be con- 
sidered when you want strength in combination 
with low cost production. RX 525 is one of a 
series of phenolics in the medium to medium 
high impact range. These impact phenolics can 
be automatically preformed (pourability is excel- 
lent). They are easy to mold and fast curing; 
pellet-size is uniform; molded appearance is good 


to excellent; they are dustless. 


Want more facts? Write Dept. P, Rogers 
Corporation, Rogers, Connecticut, or ask to 


see a technical representative. 


Bracket is produced by Allen Electric & Equipment 
Company, Kalamazoo, Mich., for its electric meters. 


ROGERS RX 525 REDUCES BRACKET COST BY 35% 


Qed |r dele, Wr 


ROGERS 


~PORATION £6 % 


PLASTICS — Molding Compounds and Laminates 
SHOE MATERIALS for Counters, Midsoles, Liners 


DUROIDS for Gaskets, Filters, Electronics 
ELECTRICAL INSULATION for Motors, Transformers, Generators 
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plastic 
extrusion 
dies and 
equipment 


designed, 
built, 
tested — 



























































for your 





specific needs 















































TOOL ANDy DIE COMPANY 
1430 MISHAWAKA ST., ELKHART, IND. 









































CONSULT ROBBINS’ Technical Service for 


help on your plastic extrusion problems. 




















We specialize in the design and 








manufacture of shop-tested dies, heavy 








duty equipment, accessories. Robbins 





engineers plan and supervise 





construction ol comple te extrusion 





plants. Write today, no obligation. 








never say die say Robbins die! 





CUSTOM EXTRUSION DIES: 


Shop-tested dies, guaranteed for high 
production, built to your specific re- 
quirements ... from monofilament to 
sheeting dies up to 60” wide. Also offset 
pipe dies for '4" to 6” pipe for extrusion 
of butyrate, polystyrene or elastomeric 
materials. 


CONVEYOR UNITS: 

Sheeting conveyors with plain or per- 
forated belt to handle up to 84” ex- 
trusions. Take-off conveyors in 11’ and 
20’ lengths with either 6” or 8” belt 
widths have built-in water tanks. Speeds 
range from 2 to 170 ft. per minute. 
Double conveyor take-off has Cap-Stan 
to increase output up to 30° when 
dual orifice dies are used. 


PIPE PULL-OFF and COILING UNITS: 


Dual rollers on pull-off units prevent 
slippage. Bottom rollers run in water 
for proper cooling of pipe from 14” to 
6” diameter. Full extruder capacity is 
possible with separate controls for each 
set of rollers. Coiling unit designed for 
neat, efficient coiling of pipe from 19” 
to 3” diameter. 


REFRIGERATED WATER TANK: 


To maintain accurate control of pipe 
dimensions, the refrigerated water tank 
has proved highly efficient. Sizing rings 
and holders easily attached. Mobility 
and adjustable height are a few of the 
desirable features of this unit. 





SHEET HAUL-OFF UNITS: 


Complete with superfinished rolls and 
a variable speed transmission. Drive is 
through heavy-duty worm gear which 
provides smooth tension on the extruded 
sheet. 


UTILITY SPOOL WINDERS: 
Winders designed for any diameter 
spools, with a speed range from 0 to 
200 ft. per minute. Adjustable tension 
and reversible automatic level wind are 
highly desirable features of the Robbins 
winder. 


SHEET CUT-OFF AND PIPE SAWS 
— SHEARS — FORMING RACKS 


Full particulars and specifications on request. 
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HEAT 
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HARSHAW .,.... .rsouzc2: 


for the vinyl plastic and coating industries 


Important additives for processing and 
stabilizing clear and opaque vinyls — 


CALENDERED FILMS AND SHEETS « EXTRUSIONS 
PLASTISOLS « ORGANOSOLS + COATINGS 


CADMIUM 
2—V+4 


Leading heat and light stabilizer for clear or opaque 
stock, an organic liquid complex containing no disadvan- 
tageous soapy component. Unequalled for stabilizing 
against effects of sunlight or outdoor aging. 


BARIUM-CADMIUM 
128—V—5 


Leading combination of coprecipitated laurates for out- 
standing performance, where lubricating advantages are 
required. Generally 30% more effective than common 
barium-cadmium laurates. 


Stabilizing Systems developed for Harshaw Customers, for 
special processing and finished product properties, may 
contain one of the following eleven stabilizers. 


} 
ZINC 9-V-1: Organic/liquid complex containing no disadvantageous soapy component, 
used in selected formulations. 


CADMIUM 22-V-1: For rigids, clear to translucent. 


CADMIUM 24-V-1: Organic liquid complex for highest attainable clarity, used prin- 
cipally with dispersion resins. 


CADMIUM 2-V-8: Selected laurate, used principally with low fusing resins. 
BA-CD 12-V-5: Coprecipitated laurate. 

BA-CD 12-V-31: Liquid combination, for low fusing resins. 

ORGANIC 7-V-1: Epoxy assistant, modification of 7-V-2. 

BARIUM 1-V-3: Dispersible stearate, to contribute lubricity with barium effects. 
BARIUM 1-V-6: For asbestos filled tile. 

BARIUM 1-V-7: Liquid, for modified plastisols and organosols. 

CALCIUM 5-V-1: Dispersible stearate, to contribute lubricity with calcium effects. 
CALCIUM 5-V-2: Low melting stearate, to reduce internal friction effects. 
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Best effects are attained for particular 
requirements by combining 2-V-4 or 
128-V-5 in a stabilizing system with 
one or more of the following three 
stabilizers. 


BARIUM 
1-V-4 


Compatible barium compound, minimum 
effect on viscosity. Permits processing at 
higher temperatures. 


ORGANIC 
7-V-2 


Epoxy assistant, highly effective HCI- 
scrubbing agent, undiluted. Will extend 
stability for longer processing periods. 


ORGANIC 
8-V-1 


Chelating agent, more than two times as 
effective as common organic phosphites. 
Inactivates harmful by-products to boost 
stability. Contributes to top clarity. 


CADMIUM 
28-V-2 


For rigids, opaque to translucent. Stabilizes 
unplasticized resin efficiently and economi- 
cally, with minimum effect on physical prop- 
erties of product. 


THE HARSHAW CHEMICAL CO. 
CLEVELAND 6, OHIO 
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any type of film, foil, 


paper or fabric... 


The New CAMACHINE 500 


Here’s big news! The great new Camachine 500 . . . a versatile new 
slitter-rewinder that handles all types of plastic film, off-caliper papers, 
laminated paper, foils and other sensitive materials. 

For the first time in one machine the Camachine 500 combines shear- 
cut, pneumatic score-cut and razor-type slitting. Camachine Sealcut* 
slitting units may also be used for heat-sealing the strip edges of fusible 
synthetic fabrics. You can make rapid on-the-spot changeovers to the 
slitting methods best suited to various materials. 


A new high in efficiency! The central operating panel provides finger- 
tip control of starting, stopping, jogging, slitter pressure, mill roll ten- 
sion, rewind shaft speed controls, rewind core friction, automatic rewind 
roll counterbalancing, and mill roll side shift. Built-in photo-electric 
side-register control provides constant automatic correction of side-wise 
movement of the web, reduces waste, assures clean, straight-sided 
finished rolls of uniform hardness. " Registered Trade Mark 


CAMERON MACHINE COMPANY « 61 POPLAR STREET - BROOKLYN 1, N. Y. 


DON’T WIND UP WITH LESS THAN A 


Trim widths 42” to 62” 
Finished rolls up to 20” dia. 


Speeds up to 1000 fpm. depending 
on characteristics of the material. 








LIGHTWEIGHT 
ste! ai 


HEAVYWEIGHT © 


Let us make a test run on your material 
producing rolls to your specifications. See 
your Cameron representative, or write today. 


QMALIUNE” 
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PROTECT YOUR PRODU 





08 SE I me ED 


breakage — by scientifically-designed inner 
packing. 


Have you ever counted the hazards your 
product faces during transportation and 
warehousing? The rough handling and bat- 
tering, plus pressure from stacking, are 
conditions that demand positive protection. 


In addition, Gair makes sure that the box is 
simple to pack. 

Take advantage of this engineering service 
... without charge. Check with the Gair 
factory nearest you to learn how. Learn, too, 
how Gair’s assured material supply and de- 


To solve the problem, Gair engineers design 
shipping boxes to give two-way protection: 





1. Protection from external damage and 
shock — by the correct choice of box style; 


2. Protection from internal shifting and 


livery service can help give you the best in 
corrugated shipping boxes. 


Ask for our booklet on the sealing of boxes. 


GAIR CONTAINER PLANTS: 
CAMBRIDGE, MASS. + CLEVELAND, OHIO + HOLYOKE, MASS. - LOS ANGELES, CAL. - MARTINSVILLE, VA. 
NO. TONAWANDA, N. Y. » PHILADELPHIA, PA. + PORTLAND, CONN. - RICHMOND, VA. + SYRACUSE, N. Y. » TETERBORO, N. J. 


GATR 


ROBERT GAIR COMPANY, 


SHIPPING CONTAINERS 
FOLDING CARTONS 
PAPERBOARD 


INC. © 155 EAST 44th STREET + NEW YORK 17 
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HERCOFLEX 150 
IS MADE FOR 
LIVE WIRES 


Complicated electrical installations, like ‘ 
this “switch board” which operates the 
centrifuge at Hercules’ plant in Mans- 
field, Massachusetts, give longer, more 
dependable service when vinyl wire in- 
sulation is made with Hercoflex 150. 
Hercoflex 150, one of a number of 
Hercules vinyl plasticizers, retains its 
high dielectric strength even after pro- 
lenged exposure to high temperature. 
And the broad range of useful tempera- 
tures observed in vinyls plasticized with 
Hercoflex 150 is making it increasingly 
popular not only for extruded wire coat- 


ings but also for cable-jacket stock. 





Compatible with most primary and 
secondary vinyl modifiers, Hercoflex 150 


can be processed quickly and economi- 


150 oin-ccy,socy prnatte cally with the various vinyl chloride 
ee polymers and copolymers. It has unusu- 
(di-iso-octyl phthalate) , che : : has 

ally low volatility and is always uniform 


VINYL PLASTICIZERS OD ancy, set atipat in quality, properties, and performance. 











Hercoflex 150 is readily available. For 


ki: additional technical data. write Hercules. 


Synthetics Department 
HERCULES POWDER COMPANY ‘ 


916 Market Street, Wilmington 99, Delaware 


SH54-2 


Modern Plastics 


You can simplify purchasing... improve design... . speed production 


with IMproved C-D-f DILECTO taminates 


Only C-D-F, the Continental-Diamond Fibre Company, 
makes Dilecto laminated plastic, just as only Cadillac makes 
a Cadiliac. Dilecto is 50 different materials with more com- 
binations and variations in desired properties than we can 
tell you here. 

But Dilecto has three important qualities that you should 
think about if you buy, design, or machine laminated plastics. 


DILECTO HAS HIGH MECHANICAL STRENGTH 
Mechanical strength is frequently an important determining 
factor in the selection of an insulating material. Insulating 
parts used in large electrical power equipment are frequently 
bulky. The high mechanical strength of Dilecto helps reduce 
size-dimensions of insulating parts without danger of failure. 
Instruments, meters and small motors frequently require very 
small insulating parts which must withstand comparatively 
large mechanical stresses. Insulation for use in high frequen- 
cy circuits should have a minimum bulk factor for minimum 
dielectric losses. Dilecto fulfills these requirements with a 
combination of high mechanical strength and low loss factor, 
characteristic of the better C-D-F electrical grades. 

So C-D-F selects for your Dilecto insulation grade the 
correct, highest quality base material, paper, cotton, nylon, 
glass. These are used in combination with improved pene- 
trating resins: Improved Phenolic, New Melamine, New Sili- 
cone, New Teflon, all synthetic, well polymerized resins. 

Both the base and the resin are good insulators by them- 
selves. But C-D-F sells them to you in an improved, practical 
form . . . Dilecto. Uniform sheets, tight tubes, strong rods, 
close tolerance machined and formed specialties, high bond 
strength metal clads. 

Why does Dilecto combine so well mechanical strength 
with dielectric strength and dimensional stability? Because 
Dilecto is almost homogeneous, a true blend of resin and base. 


DILECTO IS ALMOST HOMOGENEOUS 
A poor laminate absorbs moisture at its edges, loses its 
insulating properties fast. Entrapped moisture and other 
volatiles within the cured structure causes inconsistent di- 
electric strength, with ultimate puncture and breakdown. 


Punch press and bench saw operators know how much time 
and material is saved when the laminated plastic is uniform 
and homogeneous in nature like Dilecto. 
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DILECTO IS IMPROVED 

Yes, C-D-F Dilecto is an improved laminated plastic, due to 
high standards and advances in resin and manufacturing 
techniques. It is watched by skilled workers in our modern 
plants, checked against rigid standards . C-D-F stand- 
ards .. . by our quality control people. It is easy to machine, 
and the C-D-F shops are doing a booming business in 
specialties. 





Table |—Typical Improved Phenolic Laminates 





Improve- 
ment 
due to: 


Filler 


Commercial 
designation’ 


| MEC-5 


Improved 


Filler properties 


Resin 





Phenolic Insulation re- 
sistance; mois 
ture resistance 
High dielectric 
strength paral 
lel to lamina- 
tions 

Better ma- 
chining 
Insulation re- 
sistance ; mois 
ture resistance 


Nylon 
fabric 
XXHV-2° Resin and 
manufac 
turing 
technique 
Filler 


Phenolic Paper 


CRD 
XXXP-26" 


Cotton 
mat 
Paper 


Phenolic 
Phenolic Resin and 
manufac 
turing 
technique 
C-92 Cotton Resin 
fabric 
Cotton 


fabric 


Alkali resist- 
ance 
Postforming 


Xylenol¢ 


CF Modified 
phenolic 


Resin 

















*® All grades are Continental-Diamond Fibre Company. 

» Resins have improved penetrating properties and the manufacturing tech- 
niques use these properties to provide better impregnation of the filler. Since 
thorough impregnation eliminates entrapped moisture and air, greater mois- 
ture resistance and better dielectric properties are attained. Manufacturing 
techniques also provide suitable temperature control during the curing stage to 
assure uniform quality and optimum property values in the finished laminate. 

© Xylenol is essentially a dimethyl phenol. 











Manufacturing Article ‘Wider 


Part 


from Electrical 
NEW Phenolics”, 


Design Opportunities with the 
The next time you 

think of laminated 

plastics, the name 

to remember is 

C-D-F Dilecto. The 

improved, high 

strength, uniform 

material that makes 

insulation buying 

and using more a 

science, less a puz- 

zle. New grades, 

new applications, 

new Savings are just 

part of the Dilecto 
success story. Look up the facts in Sweet’s Design File, or 
write for catalog. Send us your blueprint for quotation .. . tell 
us your design dream...C-D-F wants to work with you. 


9 (trent Diamond Flt 


CONTINENTAL-DIAMOND FIBRi COMPANY 
NEWARK 28, DELAWARE 
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MODERN 

Automatic 

PLASTIC INJECTION 
MOLDING MACHINES 





MOSLO 











Before you buy any plastic molding machine, either 
fully automatic or hand o yerated, we urge you to 
investigate the features of the MOSLO line. These 
are the machines that are setting new and higher 
standards of quality production for many types of 
molding operations. They have the effective con- 
trols, ragged construction, reliability and speed that 


make profitable production possible, year after year, 
in all lines of the plastic molding industry. Savings 
extend to materials and mold cost as well as produc- 
tive time. 

We invite your inquiry. Write for complete informa- 
tion, stating your requirements. We will be pleased 
to arrange a demonstration. 





MODEL 73 


* 2 o2. injection capacity per shot 

* 1200 cycles per hour 

* 25 libs. per hr. plus plasticizing capacity 
* Molds 20 square inches of area plus 
* Material hopper capacity—40 Ibs. 

* Mold opening 6” 


MODEL 75 


2-3 oz. injection capacity per shot 
740 cycles per hour 

50 Ibs. per hr. plasticizing capacity 
Molds 40 square in. of area 

50 Ibs. capacity of material hopper 
This machine is available with mold ar- 
rangement and cycle to fit requirements of 
mold opening from 8 to 16 inches. 


MODEL 80 


3-4 oz. injection capacity per shot 
950 cycles per hour (dry run) 

75 Ibs. per hr. plasticizing capacity 
Molds 60 sq. inches of area 

60 Ibs. capacity of material hopper 
Mold opening 8” 


eeee#ee 





MODELS 73 - 75 - 80 
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Y¥, OUNCE 


HAND OPERATED 


MODEL HC 75 MINIJECTOR tion capacity 
HYDRAULIC MINIJECTOR .“ f hool per shot 
Ideal for sc ools, ° 450 cycles 
laboratories, die tryout per hour (dry 
and for making small “a 
* ¥, oz. injection ca- = 


parts 
pacity per shot 


* Mold size 6”x5"x pacity per shot 


5%,” 


2%,” maximum mold 
* 5.5 Ibs. per hr. casting area 
plasticizing capacity * 4 Ibs. capacity of ‘3 fi oe 


material hopper 


* Molds 6 sq. in. of 
area 


* Thermostatic 


* 4 Ibs. capacity of 
material hopper bench model 
model 

* Vickers 


pump equipment 


hydraulic 


* Ideal 
parts and die tryout 


for small 





* ¥, oz. injection ca- 


*® Mold size 61. "x2”x 


control 
up to operating tem- 
perature 100° to 600° 


* Available either as a 
or floor 


DUPLIMATIC MINIJECTOR 
Pen 


* 2%. o7. injec- 


* 35 Ibs. plas- 
ticizing capacity 
of material cyl- | 
inder 
° 20 


sq. in. 


pacity of ma- 
terial hopper 
* Mold 
ing 242” 


This is the machine that has become 
standard in electrical industry for in- 
sert work. Especially suited for high 
speed production of molded cord plugs. 
switch parts, etc. 


MOSLO 


MACHINERY COMPANY 


Cleveland 15, Ohio 


open- 





2443 Prospect Avenue 
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9720 POLYMERIC 
for permanence 


there isa 


PLASTOLEIN PLASTICIZER 


which fits your specific needs 


If you need low temperature performance... 
Plastolein 9058 DOZ (di-2-ethylhexyl azelate) and 
9057 DIOZ (di-iso-oetyl azelate), the most versatile 
low-temperature viny| plasticizers available, are 
characterized by outstanding low-temperature flex, 
low volatility, high plasticizing efhiciencey. good 
heat and light stability and unusually low water 
and soapy water extraction. 


If you need extreme permanence... 
Plastolein 9720 imparts extreme durability and 
weatherability to plastic materials—providing 
unusually low volatility, high resistance to oil 
and water extraction, excellent stability to 
heat and light, resistance to migration. 


If you need low-cost... 
Plastolein 9055 DGP is a low cost, low-temperature, 
secondary plasticizer which provides high 
efficient Vy, good all-around performance and 
excellent chemical stability. 


Investigate the advantages of the Plastolein Plasticizer 
that best fit your purposes. Write Dept. F9 today for 
new descriptive booklet or evaluation samples. 


Fatty Acids & Derivatives 
Plastolein Plasticizers 
Twitchell Oils, Emulsifiers 


Emery Industries, Inc., Carew Tower ~ Cincinnati 2, Ohio 
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9055 DGP...for low cost 


9058 DOZ, 9057 DIOZ...for low 
temperature flexibility 





New York ¢ Philadelphia ¢ Lowell, Mass. « Chicago 
San Francisco ¢ Cleveland 


Warehouse stocks also in St. Louis, Buffalo, Baltimore and Los Angeles 


Export: 5035 RCA Bidg., New York 20, New York 














FESTOONER 


A double-acting unit for handling vari- 
ous types of tire cord. It is used in 
conjunction with high-speed 

precision calendering equip- 

ment to store fabric while 

the let-offs or windups are 

stopped for roll changes. 








oy.) |e) 4. 
yp NX oj oj 3-3-1 o] a 
EQUIPMENT 


Adamson not only engineers and builds a complete line of standard and 
special calenders, but in addition can supply all types of Calendering 
Accessory Equipment required for the continuous processing of rubber or 
plastics. Where special equipment is needed, our engineers are available to 
work with you in the development, design and construction of the right 
machinery or process to meet your requirement. 

For over 60 years Adamson has pioneered in the advancement of rubber 
processing techniques, and today is a major supplier of equipment to manu- 
facturers of rubber and plastics products the world over. 

So keep in mind that whether it’s Calenders, Calender Accessory Equip- 
ment, or any other type of rubber or plastics processing machinery, our 
experience, abilities and manufacturing facilities are at your service. 




















SURFACE WINDUP UNITS 


Simple, conventional, drum-type windups for han- 
dling plastic film, plastic sheeting and coated fabrics. 








TURRET WINDUP 
A special, center-drive windup designed specifically to wind very thin 
plastic film under accurately controlled, minimum tension. Equipment 
includes Two-Mandrel Turret, Automatic Counter and Cutting Device. 











| ijt LO tiie, hin — 
MUEHLSTEIN PLASTICS 


MUEHLSTEIN M 
Vinyl VEHLSTEW, 
Reprocessed Cellulosic, 
: and Acr Ylies 


Reground 


Acetate 
° + 
Film and Sheeting Butyrate 
Cutting Scrap E e 
7 YI-Celivlose 
. 


Misc. General Purpose 
Low Cost Extenders 





als 


“SMUEHLSTEIN, = (4 
POLYSTYRENE 


Call on Muehlstein for the best 
deal in Polystyrene. We reprocess it 
. custom color it . . . and regrind it 
to your specification. In addition, we 
buy and sell all grades of general purpose 
Polystyrene. Our modern laboratories and 
plant facilities assure you top quality 
reprocessed colors including custom coloring. If “ 
you have a special problem, take advantage of our knowledge, “\ 
technical “know-how” and our up-to-date laboratories today. 


—_—- 


NOTE: We offer top prices for distressed inventories of molded parts, 
purgings and all thermoplastic materials. 


WE BUY, SELL AND CUSTOM REPROCESS 


“ MUEHLSTEIN : 


60 EAST 42nd STREET NEW YORK 17. N Y 


REGIONAL OFFICES: Akron Chicago Boston Los Angeles Memphis WAREHOUSES: Akron Chicago Boston los Angeles Jersey City 
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Whenever you've thought about new cus- 
tomers for your polyester glass fiber fab- 
rications, you probably have considered 
interior building applications. 

Now, if you make polyester sheet, you 
can start thinking and planning for a 
building boom—with only your imagina- 
tion to limit the future. 

How can you use Herron? 


How would you like to use it? 


See how Herron’s characteristics 


match up to your structural ideas: 


Fire Resistance—Sheets and shapes made 
with Herron are self extinguishing. They 
will not support a flame because HETRON 
has a high chemically bound chlorine con- 
tent. “Tunnel” tests give it a flame spread 


rating of less than 100. And as little as 1% 


FOR COMPLETE INFORMATION on Hetrron 
resins, mail the coupon today. You'll re- 
ceive technical data sheets listing proper- 
ties of the liquid resins, cured unfilled 
resins, and glass cloth laminates. Includes 
general handling and curing recommenda- 


tions, and other useful information 


antimony trioxide will give even lowe1 
flame spread. 
Heat Resistance—In test after test, 
Hetrron-based materials have proved 
their ability to resist heat degradation. 
Better Fabrication— You'll find Herron 
gives excellent results in molding curved 
and irregular shapes. That’s because of 
low shrinkage and good flow character- 
istic Ss. 
Plus Properties—Sheets and shapes made 
with HETRON won't rust... won't corrode 
. and won't rot. 
You can now obtain Herron polyesters 
in commercial quantities. They are light 
colored, Viscous 


Hooke1 


with you in investigation of building ap- 


transparent, liquids. 


laboratories will cooperate fully 


plications or any other “use” ideas. 


opens a new market for you 


TYPICAL PROPERTIES 


Weight loss of castings: 
After 168 hrs. at 392°F 
After 720 hrs. at 392°F . 


Flexural strength retention of glass cloth 

laminates (tested at room temperature) 
After 168 hrs. at 392°F . up to 90% 
After 720 hrs. water immersion ... 92% 


Shrinkage during curing ... 


ASTM heat distortion point of 


castings . up to 285°F 


Electrical properties of castings at 109 cycles: 
Dielectric constant 2.85 
Power factor seats .00575 
Loss factor 


HOOKER ELECTROCHEMICAL COMPANY, 
18 Forty-seventh Street, Niagara Falls, N. Y. 


Gentlemen: Please send me more information on HETRON resins. 


Nome 


Company 


Title 


Address 





HOOKER ELECTROCHEMICAL COMPANY 


NIAGARA FALLS © TACOMA © MONTAGUE, MICH, © NEW YORK ® CHICAGO © LOS ANGELES 
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4" Geared 


ja — fp 


¥ COLAC 


THE W/L HIGH-IMPACT THERMOPLASTIC RESIN 


for ALL-AROUND ECONOMY 
in production... 


Cycolac is a single uniform resin which is permanently 


Some of 
the 1,00) 
Made With cYCotac” Pe Products 


a 
Chemica & Industria} 


4 
P : 4 Pi 
thermoplastic, permitting fast molding, calendering and ex- ittings ipe & ‘Ping 


Industrigj 


truding, and reuse of trim and cutting scrap. Also economical 
to form from press-polished sheets by vacuum, air-pressure, 
or mechanical methods over inexpensive molds of wood, 


plaster, aluminum, etc. 


GET THE FACTS — Write TODAY FOR TECHNICAL LITERATURE 


MARBON CORP. 


GARY, INDIANA 


SUBSIDIARY OF BORG-WARNER 
MARBON ... Precision Resins for Precision Made Products 
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This intriguing three dimensional plaque is sure 
to catch the angler’s eye on the counter or in 
the window of any sporting goods dealer who 
displays it . . . and its rare beauty is assurance 
that it will have a prominent place. The plaque 
is 4” by 8”, with a ruby-red background that 
catches every ray of light. The reel and lettering 
are in shining silver, and all is permanently 
protected for a long sales life. 


ERIE Three Dimensional Plastics are the 
richest thing you can buy, for signs, name plates, 
or trademarks. We can show you an amazing 
assortment of samples, produced for America’s 
leading manufacturers in many lines. 


ERIE CUSTOM MOLDED 
PLASTIC PRODUCTS for... 


Automotive Industry © Photographic Industry 

Radio and TV Industry @ Dentist’s and Doctor's Equipment 
Electrical Appliance Industry © Three Dimensional Name Plates 
Amusement Industry © National Defense 


Write for your copy of bulletin, ‘Who We Are... What We Do in Plastics.” 


ERIE RESISTOR CORPORATICN ._. piastics DIVISION 


custom 


molded 
and finished 


in 


ERIE also molds the snap-on 
two-piece precision fitting 
arbors, handle grips and 





Main Offices and Factories: ERIE, PA. 
Soles Offices: Cliffside, N. J. ® Philadelphia, Pa. * Chicago, lll. © Detroit, Mich. 
Ashland, Ohio * Fort Wayne, Ind. * Los Angeles, Calif. * Toronto, Ontario 
Monvfacturing Subsidiaries 
HOLLY SPRINGS, MISS. * LONDON, ENGLAND * TRENTON, ONTARIO 


name buttons for several 
models of Bronson Reels. 
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Photographed at Wiggins Plastic Molding Company, Belleville, N. J. 


same press...same time...25% more production 


Now four molding presses do the work of five where Borden’s unger, transfer and compression. 

Why not try a sample run in your plant. A Borden Technical 
Representative will be glad to arrange a demonstration of 
Versatile GP-102 is adaptable to a wide variety of parts... GP-102’s time-saving and cost-cutting properties. Call tocay 
or mail coupon to The Borden Company, Chemical Division, 
Durite Products, Department MP-94, 5000 Summerdale 


GP-102 phenolic molding compound is used. GP-102 cures 
25% faster, producing more parts in less time at less cost. 


from electric switch plates and fishing reels to radio cabinets. 
In black or brown, it produces a high surface lustre and high 
strength. GP-102 is designed for all thermosetting equipment Avenue, Philadelphia 24, Pennsylvania. 


Phenolic Molding Compounds + Abrasive and Frictional Bonding Resins 


Molding and Specialty Resins + Lamp Basing Cements _ = | _—— =) i 
DURIT 


The Borden Company, Chemical Division 

DURITE Products Department 

5000 Summerdale Avenue, Philadelphia 24, Pa. 

Please send sample and technical description of DURITE Gp-102. Please have 


your technical representative arrange a demonstration of Gp-102 in my plant. 


NAME — . TITLE 


COMPANY = —E 
ADDRESS — . — CHEMICAL DIVISION 
STATE 





ciTy_ 











DEEGLAS 


GLASS FIBRE MAT 


for better 
mouldings 


Just as metal tie-rods increase the 

strength of concrete, so Deeglas Glass Fibre 
Mat makes possible stronger plastic mouldings 
Deeglas reinforced plastic is being 

used in increasing quantity by 

the Services and Industry, 

particularly for aircraft parts, 

boat hulls and car bodies. Deeglas 

offers the following advantages. It is easy 
to handle and simple to mould. It has an 
even distribution of fibre, and does 

not vary in density across width 

or length. Deeglas can now be 

supplied pre-impregnated 


with a range of resins. 


Deeglas PUTS STRENGTH INTO PLASTICS 


For further details and samples of Rovings, Chopped Fibre and Clot rite 
GLASS YARBNS &2& DEESIDE FABRICS LTD. 


Craven House, 121 Kingsway, London, W.C.2, England 
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INSUROK  T-725 
is a great laminate... 
but can you punch it ? 


PN 


Sure I can... but it 
pays to let RICHARDSON 
handle the whole job! 





TYPICAL ELECTRONIC PARTS 

If you are having difficulty punching laminated parts, why not turn PUNCHED FROM INSUROK T-725 
the job over to Richardson? You'll save the expense of excessive 
spoilage, enjoy excellent workmanship, and eliminate the need for 
maintaining your own production facilities. Richardson has the 
skilled personnel, the knowledge of punching techniques, and the 
equipment to fabricate the laminated plastics part you need, in any 
volume. Find out how easy and economical it is to let Richardson 
take over the fabrication of your electrical parts, or have their 
experienced engineers assist you in your design problems. Phone 


or write Richardson, today! 


SALES OFFICES IN PRINCIPAL CITIES 


The RICHARDSON COMPANY 


FOUNDED 1858 
2789-M Lake Street, Melrose Park, Illinois (Chicago District) 
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_. another KENI service! 


Long recognized as a leader in the field of three-dimensional decorative plastics, 
Kent now offers the cost-saving advantages of Vacuum Forming. 


Using the most modern equipment obtainable, Kent is vacuum forming 
quality parts in all sizes up to 78” x 40” from a variety of thermoplastic sheet 
materials. 

Savings of up to 90% on production molds are just one of the many 
advantages of Kent Vacuum Forming. Tooling is fast and low in cost . . . en- 
abling the manufacturer to get into production quicker. 

Special techniques developed by Kent Plastics engineers utilize thinner 
wall sections where desirable, with amazingly deep draws. 

Vacuum forming by Kent is adaptable to many industries. Typical uses are 
for packaging, containers, trays, TV masks, radio cabinets, refrigerator inner 
door panels, displays, signs, ete. 


If you would like to learn how Kent Vacuum Forming can be adapted to 
your product, mail the coupon below. 


KENT PLASTICS CORPORATION 


aN 1500 N. Fulton Avenue 
= 


Evansville, Indiana 


KENT pl A‘ TICS Have a representative contact us concerning Vacuum Forming 
NAME 


ce Rk & € RA Ft Oe TITLE 
* 
EVANSVILLE 10, INDIANA 


COMPANY 


ADDRESS 
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ML 5-ton mold of 
sms) CRUCIBLE CSM 2 
produces butyrate hobby horse 


Five tons of Crucible CSM 2 mold steel went into this two-cavily mold built 


Sten 


by the Enduro Tool and Engraving Company, for Wonder Products, manu- 
facturers of a new plastic hobby horse. Body of the horse, injection molded 
by Ger-Ell Manufacturing Company, is made of 544 pounds of medium- 
flow ivory butyrate, in a mold measuring 40 x 18 x 55 inches, and weighing 
over 10,000 pounds. 





ig 
g 
jobs. Made by the electric furnace process in the country’s largest tool steel 


It’s with good reason that Crucible mold steels are specified for the b 
mill, Crucible mold steels actually are tool steels. And because they are 
Adin yor. tool steels you can be sure of uniformly high quality from piece to piece. 


Aiyil Detorse Toa” So, no matter how large or small your next job may be call Crucible 
for your mold steel needs. 


|CRUCIBLE| ‘ name in special purpose steels 
54 years of | Fare stetmaking MOLD STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA + TOOL STEEL SALES + SYRACUSE, N. Y, 


REX HIGH SPEED - TOOL ° REZISTAL STAINLESS . MAX-EL ‘ ALLOY ’ SPECIAL PURPOSE STEELS 








66 Modern Plastics 




















WORBLAILTD.. 


Papiermiihle-Bern — 
Switzerland < 





THIS PLASTISOL EXPANDS UNDER HEAT AT ATMOSPHERIC PRESSURE 
TO FORM A VINYL SPONGE 


Sponge Plastisol is a recent development in the versatile 
family of flexible plastisol products. 


Spraying: Spreading: 


Sponge Plastisol may be sprayed to flat, vertical or curved Spread coating on textile or paper stock, etc. may be 


surfaces. Varied uses as sound deadening or insulation accomplished with Sponge Plastisol. 
against heat or cold on refrigerators, air-conditioning 


units, automotive bodies may be obtained. 


Molding: Dip Coating: 


Sponge Plastisol may be poured into molds to form arm Dipping of wire baskets, etc. to insulate against shock is 





rests, crash pads, gaskets, squeeze balls, etc. a typical application of Sponge Plastisol. 


The Watson-Standard laboratories have formulated compounds for many end 
uses and methods of application. We will assist you with your problems. 


Wblion- Seareelard 


225 GALVESTON AVE., PITTSBURGH 30, PA. [tint rnwsnes 
NEW YORK OFFICE: 15 Park Row, New York 38, N.Y, © CHICAGO OFFICE; 55 E. Washington St., Chicago 2, Ill. 


‘PLASTICS - INDUSTRIAL FINISHES - CHEMICALS 
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Model 300A 


For operation with fast rollers 
Output 2 tons/hour 

Cuts strip max. 12” width, 44” deep 
80-100 feet/min. 

15-20 h.p. 


Six models available 
ranging in output 
from 100 Ibs/hour 


to 3 tons/hour 


dice 


your compounds 


twice as.fast 
at half the cost 


No fines 
Easy maintenance 


Intake speeds 
from 15-100 feet/min. 


Model 55K 


For operation with extruders 
Output 100-250 Ibs. /hour 
Cuts strip max. 22” width, 4” deep 
Mar. 10-20 feet/min. 
Ving, With 3 h.p. motor and infinitely variable speed gear a 
Y f,. oe) 
Op) Peed, ee 


For full particulars, brochure and demonstration contact 


INDUSTRIAL PLASTICS LIMITED 


Cable: Ipla London Telephone: Grosvenor 2848 ° PICCADILLY HOUSE 16-17 JERMYN STREET LONDON S.W.1, ENGLAND 
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FOR HYDRAULIC PRESSES OR 
PREFORMERS CALL 





._— NEW aL_HyYDRAULIC _ 
Preformer 


Horizontal design permits gravity discharge, 
minimizing breakage and damage to preforms. 
It also makes possible automatic preforming of 
impact type materials rapidly and accurately. 
Operation is practically dust free. Rods and 
guides are fully enclosed. Makes up to 25 sq. in. 
per shot or up to 7200 per hour using multiple 
cavity dies. 








3 SIZES 
OF PREFORMERS 
45 Tons 
85 Tons 
25 Tons 


CUSTOM ENGINEERED 
HYDRAULIC Presses 


Fast low cost production follows the selection of a Logan Hy- 
draulic Press. In the new line of Logan Presses are a wide 
choice of self-contained hydraulic, fast traverse governed 
pressures with up or down stroke, top or bottom transfer and 
with semi-automatic precise controls as well as other features 
that will shrink your production costs. Complete range is from 
10 to 300 tons. 


, 
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MADE IN 
FOUR POST DESIGNS, 
“C" FRAME STYLES, 
SPECIAL APPLICATIONS 
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complete data on 
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Logan equipment 
before you buy. 
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SUZ 


No.1 IN A SERIES —TAKING THE MYSTERY OUT OF POLYESTER RESINS 


This Wide Range of Properties Available 
_ in Glykon* Pre-Blended Resins 


... AT SUBSTANTIAL SAVINGS! 


PHYSICAL PROPERTIES OF UNFILLED CASTINGS CONTAINING VARIOUS BLENDS 
OF GLYKON RIGID AND FLEXIBLE RESINS 





















Following Glykon R F 

designations represent 

percentages of rigid 

end flexible resins in Glykon R-100 | RF 90/10 RF 80/20 RF 70/30 
each blend. 

Flexural Strength—psi 17,220 15,350 13,100 11,310 
Modulus of Elasticity—psi 534,000 375,000 369,000 250,000 
Tensile Strength—psi 7,665 7,450 7210 7140 
Barcol Hardness 48 45 40 33 


























pounds. You are saved the time, trouble 
and higher cost involved in buying and 
mixing resins yourself. With blends of 
rigid Glykon R-100 and flexible Glykon 
F-600 you can meet practically the whole 
range of fabricating requirements. 

For more information fill out the cou- 
pon below or write to The General Tire 
& Rubber Company, Chemical Division, 
1708 Englewood Avenue, Akron 9, Ohio. 


Cheating Lrogness through Chemisty 


There is no need to keep you guessing 
about the blend proportions of the resins 
you buy. The Glykon blending table 
above shows these important ratios with 
resulting physical properties. In these pre- 
blended resins you get high reactivity, 
good wetting properties and light stabil- 
ity—at a standard price. 

General will pre-blend any of the resins 
listed in quantities starting at 20,000 


The General Tire & Rubber Company * Chemical Division 
1708 Englewood Avenue, Akron 9, Ohio 


| 

| 

["] Send sample of Glykon R-100 [_] Glykon F-600 
hcclpatiaiitaiciiligasncioi 

| 

| 









_}| Send sample of blend a 
[|_| Send literature on Glykon resins 
[_] Have your representative contact us 


CYumical Livin 


GENERAL 


THE GENERAL TIRE & RUBBER CO 


Name 








Company____ santiiaeenieaieaaninieaensnis Pe Sesseesniceees 





City__ ( / Ts 
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Melamine dishes moulded on a Bipel 
Type 40 are more alike than peas in 
a pod. 


Type 40 20, 40 or 


60 tons 





Type 100 50, 100 or 


150 tons 





Type 200 100, 200 or 


300 tons 











Complete information on the 


Bipel pelleters and “‘auto-con- 
trol” presses can be obtained 
in the United States from: 

Ralph B. Symons Associates, Inc. 


3571 Main Road 
Tiverton, Rhode Island 








Get a lesson in Economy 
inelaal —iiel-)my-Veliemerelaliae) m 
compression transfer presses 


o 
ee 


The low operating cost, rapid clamp and transfer action 
of Bipel presses represent a triumph of press engineering 
that results in remarkable economy and absence of rejects. 
Aside from the generally superior design of these presses, 
two important features raise them above the field. 


automatic cycling Rejects are virtu- 
ally eliminated by Bipel’s patented 
“autc-control” which relieves the 
operator of all duties beyond load- 
ing the powder and pressing a but- 
ton. The “auto-control” reproduces 
any type of cycle, including cycles 
which must be “breathed” during 
the cure, and those in which the ma- 
terial must be held under low pres- 
sure before full pressure is applied. 


Bipel’s 


unique power system Bipel presses 
employ an outstandingly economi- 
cal central power source that will 
drive up to twelve presses. A small 
version can be built within the 
press frame for single press in- 
stallations. Power is used at the 
medium pressure at which it is 
supplied, or doubled or tripled by 
the presses’ built-in intensifiers. 
Thus each press offers a choice of 
three working pressures. 


medium pressure-plus-intensifier system means 


that high pressures are encountered within the press only. 
Exterior piping and valves are relatively light and there- 


fore inexpensive. 


We would like to show you specifically how the installa- 
tion of Bipel presses will lead to reduced costs and improved, 
increased production. Please ask for particulars. 


BP) B. 1. P. ENGINEERING LTD. 


Streetly Works, Sutton Coldfield, England 
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NEW. 
. DIFFERENT. 
DEFINITELY 
SUPERIOR... 


All of our molding customers who have tried 
Pittsburgh’s new #508 roving report excellent results, 
That’s because PPG #508 really ‘‘outpreforms”’ 

other known types of roving in producing 
consistently better preforms. 

PPG #508 Preform Roving is definitely superior 
because it has been treated by a special sizing process 
to insure better chemical and mechanical bond 
between glass fibers and molding resin. Results: 
consistently high quality moldings, lower scrap rate, 
faster preforming. 

Check out PPG’s new 508 Preform Roving on your 
own molding jobs and see the difference. You can get 
complete information on standard packages and 
available sizes by simply contacting our executive 
offices or our district sales offices in Chicago, 
Cine*nnati, Cleveland, Detroit, Houston, New York, 
Philadelphia, St. Louis or Los Angeles. Pittsburgh 
Plate Glass Company, Fiber Glass Division, 

One Gateway Center, Pittsburgh 22, Pennsylvania. 


FIBER iGLASS PAINTS - GLASS + CHEMICALS - BRUSHES - PLASTICS 
G 


—— pp ) 
PITTSBURGH PLATE GLASS COMPANY 
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Boil proof —low breakage rate 


Domestie Mouldings 








Fire resistant — dimensionally stable 


Industrial Mouldings 


Heat resistant — easily cleaned 


Decorative Laminates 


High are and track resistant 
Industrial Laminates 





Colourless, wash fast 


Textile Finishes 








Mar proof — moisture resistant 


Surface Coatings 


Maximum wet strength 


Paper 


Tannages yielding full and light stable 


Leather 








THE BRITISH OXYGEN CO LTD 


CHEMICALS DIVISION: Bridgewater House, Cleveland Row, St. James’s, London SWI1 


AFRICA THE AFRICAN OXYGEN & ACETYLENE (PTY.) 
LIMITED, Afrox House, Corner Booysens Road, & Webber Street, 
P.O. Box 5404, Johannesburg. 


AUSTRALIA THE COMMONWEALTH INDUSTRIAL GASES 
LIMITED, 138 Bourke Road, Alexandria, P.O. Box 55, Sydney. 


EGYPT EGYPTIAN OXYGEN & ACETYLENE COMPANY 
LIMITED, P.O. Box 1864, Cairo, Tiret el Ismalia, Mostorod, Cairo. 


INDIA THE INDIAN OXYGEN & ACETYLENE COMPANY 
LIMITED, 48/1 Diamond Harbour Road, Calcutta. 


NEW ZEALAND NEW ZEALAND INDUSTRIAL GASES 
LIMITED, P.O. Box 91, Hutt Park Road, Lower Hutt, 
(Nr. Wellington). 


PAKISTAN PAKISTAN OXYGEN & ACETYLENE CO. 
LIMITED, P.O, Box 4845, West Wharf Road, Karachi. 
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EFERENCE 


IBRARY 


for an efficient film production line 


The three bulletins illustrated describe the ma- 
jor components of the processing setup blue- 
printed above. They contain details of the latest 
developments in processing methods and equip- 
ment, as pioneered by Farrel-Birmingham in the 
last few years, as well as illustrations, general 
specifications, information on related equip- 
ment and other pertinent data. 


The processing setup is one of a number de- 
veloped by Farrel-Birmingham to synchronize 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONN. 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Akron, Chicago, 


the progressive steps in the production of plas- 
tic film, sheet and coatings. These matched pro- 
duction units have given such satisfactory serv- 
ice that they have become generally accepted as 
standard equipment. For individual require- 
ments, demanding greater or lesser output, 
larger or smaller machines with matched ca- 
pacities are available. 


Write for copies of these fact-filled bulletins 
today. There is no obligation. 


Farrel-Cirmingham 
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FB-919 Los Angeles, Houston 
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v= )GIVE YOUR SALES FORCE 



































Superior Products of Varied Sizes and Shapes Can Be 
Vacuum Formed from Rigid Vinyl Sheets Made from EXON 450! 


In end products as shown above, get excellent dimensional stability, 
needle sharp clarity of minute details. These exceptional characteristics 
are due to the unusual properties of the base resin used—EXON 450. 
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THE FINEST COMPETITIVE 
RIGID VINYL SHEET 
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The finest rigid vinyl sheets can now be processed with 
unusual economy. One resin—EXON 450—instead of 
two, can be formulated to meet ASTM D708 44T 
(Grade 1). 


Fabricators of vacuum formed products have reported 
excellent results using rigid sheets processed from 
EXON 450. This superior resin is endowed with many 
outstanding properties. For example — 


EXON 450 


maintains excellent color and clarity 
may be easily formed 
has excellent electrical properties 
does not support combustion 
takes a high surface finish 

e has fine dimensional stability 


More and more, industry looks to Firestone for specific 
resins for specific needs. EXON 450 is one example. 
Whatever your problem, look for the answer in the ever- 
expanding line of versatile Firestone EXON resins. 


For complete information or consultation 
on any. processing problem...call or write 


—CHEMICAL SALES DIVISION 


Firestone Plastics Co., Dept. 2E, Pottstown, Pa. 
Division of the Firestone Tire & Rubber Co. 








Large streamline 
teed hoppe 














Isolated 
water-cooled 
feed section 


Heavy duty 

thrust bearin, 

ton = Flexible 
coupling 








Oil teed 
tine 


Speed transmission 











Precision ground 
extrusion screws 
Quick opening head clamps 
Large capacity 
heater bands 
arranged 
in zones 


plastic 
extruder _..... 


© meet your 
requirements 


Aur space 


Large 0.0. Xaloy lined 

extrusion cylinder 
Plumbing — 
water and drain 
lime complete 


In Case 
ae 


Terminal connections 
for leads running 


to control pane! 


2” Extruder 


iocatec on opposite 


side — wiring completed Sturdy 
to this point steel — 
fabricated 


base 


Drain and water line 
connections on 
opposite side 

Ol curculating 


thrust Dearing 





. hal 


compare 1.3) 6i ok Le 


Yes, when you remove the covers and get down to the bare facts of 
construction of this unique extruder, you will find a machine which will 
have longer effective screw lengths, greater maximum heating capacity, and 
larger thrust bearing capacity. This will add up to higher production rates, 
better products, and lower maintenance and operating costs. With -the 
flexible design of the “‘extrusion’’ unit consisting of the separate components; 
screw, heating cylinder, feed section; and thrust bearing housing, we can 
give you any combination to meet your requirements. 

EGAN EXTRUDERS are supplied complete with a wired control panel 
including the main disconnect switch, fuse blocks, contacts and tempera- 
ture controls mounted. Plumbing for the water supply and return lines to the 
drain are completed in the base. Installation costs are held to a minimum. 

EGAN EXTRUDERS can be furnished with dies, conveyors, take-off equip- 
ment and other auxiliary features for a wide range of extruded products. 

Write for details or invite our representative to call 


FRANK W. EGAN & COMPANY, Bound Brook, New Jersey E Rectal ociih tex eine 
Designers and Builders of Machinery for the Paper Converting ick atari ae 
and Plastics Industries 
Cable Address: “EGANCO”— Bound Brook, N. J. 


Proportioning type 
temperature control 


Heavy sheet metal cabinet 


Main switch 


Fuse blocks 


Contactors 


Terminal connections 
for thermocouple 
and heater leads 
from extruder 











te. | 
Compore specifications of any standard Egan Extruder, size for size, with any other extruder. 
Standard Sizes (Screw Dia.)— inches 2 2% 3% 4%” é 8 
Effective Screw Length— inches 32 40 56 72 96 128 
No. Cylinder Sections 1 1 1 1 2 2 
Zones of Heating on Cylinder 2 2 3 4 4 4 
Maximum Heating Load, KW 12 18 30 48 96 160 
Thrust Bearing Capacity, 1000 ibs. @ SO rpm. 60.5 60.5 119.5 208 288 420 
Type Speed Transmission Worm Worm Herr’ Herr’ Herr’ Herr’ 
geor. gear. bone bone bone bone 
Usual Motor Size, H. P. 7%-10 10-15 20-30 40-50 50:75 75-150 
Approx. Extrution Capocity Ib./hr. 20-50 40-90 75-200 150-450 250-650 450-1200 
Approx. Floor Dimensions — inches 40x98 48x112 60x120 84x132 996x156 104x192 
Approx, Weight—lbs. (less Drive) 3200 3600 4800 6600 9600 12500 
*Extruders are modified to meet requirements for a particular process eae 
bl ined Si 13 anal oabedl 
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need strength in your product? use plastics molded by General American 


What kind of a strength would you like in your product? Shock resistance, like a survivors’ kit 
that withstands parachute drops in rough terrain? Structural strength, like a TV cabinet? Stamina, 
for working parts, like a washing machine agitator? All-weather toughness, like a street light globe? 
General American has molded all these and more. 

General American’s molding facilities can often give your product strength in plastics that 
will outlast and out-perform conventional materials . . . plus new lightness, beautiful color and big 
volume production. Ask a General American engineer for ideas to help you. 


LASTICS DIVISION 


PLASTICS DIVISION 
\ GENERAL AMERICAN TRANSPORTATION CORPORATION 135 South LaSalle Street, Chicago 90, Illinois 











Facilities unmatched anywhere: injection presses to 300 ounces, compression presses to 2,000 tons, reinforced plastics molding, die making, painting, assembly, packaging 





for peeltiey,| molding jobs... 


METASAP* STEARATES deliver easier mold release 


When you have a tricky molding problem ... when you're 
deep drawing or producing large pieces, Metasap Stearates 
in the molding compound provide outstanding lubrication 
for easy ejection from the mold. 


Either incorporated into the molding compound or 
dusted onto mold surfaces Metasap Zinc or Calcium 
Stearates give outstanding lubrication so that lower ejec- 
tion pressures are needed. Thus, you can expect increased 
output, fewer rejects, improved finished products and 
longer mold life. 


So specify compounds containing Metasap Stearates or 
incorporate them directly into your own molding com- 
pound. Metasap Technical Service will help you with the 
proper material and mixing procedure for your needs. 


.and to produce economical plastigels 


As a thickening agent for plastisols, Metasap provides 
a complete line of quality Stearates. We'll be glad to 
make available to you free experimental samples of Mag- 
nesium, Barium, Calcium and Aluminum Stearates. They 
are ready for immediate shipment now. 


REG. U.S. PAT, OFF. 


METASAP CHEMICAL COMPANY 
Harrison, N. J. 


- METASAP 


Chicago, Ill. * Boston, Mass. 
Cedartown, Ga. * Richmond, Calif. 


the cleanest ‘stearates im 
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“Ferristart” Surface Winder for film and 
sheeting with manual continuous starts 
on new cores. Convenient to operate, 
convenient to remove finished rolls for 
packaging. Applicable at speeds up to 
75 yards per minute. 


PLASTIC WINDERS 


Continuous surface or center winder for film 
and sheeting for a wide range of gages, 
tensions, speeds, widths and roll diameters. 





TS <a we = 
= - 2: = 


Fully automatic Model 40-S center wind 
for sheeting Square even starts without 
adnesive on the core. Full tension con- 
trol Slit webs can be wound side by 
side 


Fully automatic Model 40-F center wind 
for film at speeds up to 150 yards per 
minute. Even starts without fold back. 
Full tension control thru a range of 64 
total minimum to 45# maximum on full 


width web. 


THE BLACK-CLAWSON COMPANY 


DILTS MACHINE WORKS DIVISION 


Fulton, New York 


re calender embossing cooling winder 
section section section 
conditioning 
roll 


roll 


wrapping 
table 


Cooling Drums 
Embossers 
Winders 


Polyethylene 
Laminators 


COMPLETE PLASTIC TAKE-OFFS 
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Large iid 
Smaill... 
Intricate... 


BRIDGEPORT HAS THE COMPLETE FACILITIES 
TO MEET YOUR PLASTIC MOLDING NEEDS 


Bridgeport offe plete modern Engineering and Mold 
Construction facilities to produce precision moldings in all 
Thermoplast 


° Thermosetting *mater 

Urea, Melamine,:Polystyrene, Polyethylene, Lucite, 
“Acetate, Butyrate, Nylon, and many others 
Bridgeport molds Products in a wide 

forms ranging from tiny instrument parts 

ator door panels. These pri 

Compression, Plunger, and Automatic processes 
ment up to 200 qunce Injection and -452 ton 
Compression Presses. 


cts are molded b 


el 
UULLS 
A 
AL 


y 


We welcome the challenge of new products and 


p 
Write for complete details 





[p/p 


\ BRIDGEPORT MOULDED PRODUCTS INC., sridgeport 5, conn, 





BEFORE: 
AFTER: 


The old globe lights glared, and the illumination was low. 


Now the National Bank of Detroit has effective uniform light- 


ing. Lighting fixtures—Skyray *1046—supplied by the Elec- 
tro Silv-A-King Corp., Chicago, Illinois and Bridgeport, Conn. 


—with BYEN GLO polystyrene panels 


N ATIONAL BANK of Detroit recently 
modernized the lighting in its main 
office. In place of the old globe lights, 
it installed new fluorescent fixtures with 
“Evenglo” components. To provide 
this pleasant, effective illumination, the 
Electro Silv-A-King Corp. chose the 
“Evenglo” polystyrene formulation 


that had the exact color, light trans- 
mission and diffusion desired. 

You, too, may specify the color tone 
of light, degree of brightness and 
amount of diffusion needed in your 
lighting fixtures when you require that 
the components be made of “Evenglo” 
polystyrene. You'll find, too, that build- 


ing owners like this Koppers Plastic 
because it is easy to clean, holds its 
shape, and looks trim. 

Koppers application engineers will be 
glad to assist you in selecting the speci- 
fic “Evenglo” formulation you need to 
get the lighting results you want. For 
more information write to us today. 


Koppers Plastics Make Many Products Beiter and Many Better Products Possible. 


a 


KOPPERS 
vW 


@ _KOPPERS COMPANY, INC., Chemical Division, Dept. MP-94, Pittsburgh 19, Pennsylvania 


‘SALES OFFICES: NEW YORK - 
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When you come to us for advice on your 


? plastic molding needs, we'll give it to you 
We | | but Our ca rds straight. Our full house* of the latest, 
most modern molding machinery is your ace in the 
hole to beat increased competition. When 


+h | the chips are down, it pays to have 
on eC a, ee Aico as a partner. Let’s arrange a friendly 


get-together and talk it over. 


when bidding for your Drop us a line today | 
molded plastics orders 





AMERICAN INSULATOR 


Since 1916 
NEW FREEDOM, PA. 





*a complete 
MOIdING SERVICE * wiser steed vec wit itary 


biased recommendations to your best advantage. 


including engineering counsel, mold making, trans- 
fer, compression, injection and cold molding plus 





; 


METAL WORKING 
SWINGS TO 


| N THE few years of its existence, 
plastic tooling has developed into 
a big business for several major 
metal working companies—and, as 
soon as more personnel trained in 
this special art becomes available, it 
bids fair to become big business for 


many, many more. 

Even though this branch of the 
plastics industry is still in its in- 
fancy, there have already been thou- 
sands of forming dies, jigs, and fix- 
tures produced to date. One of the 
“big three” in the automotive indus- 
try, for example, is now producing a 
forming die for the steel top of a 
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large sedan. The die will be over 
10 ft. long and will weigh 12 tons, 
approximately half of which is poly- 
ester and the other half glass. It was 
estimated that this die, if made in 
metal, would have cost $110,000 and 
would have taken several months to 
complete. The plastic die, in contrast, 
will cost approximately $30,000 and 
will be completed in a fraction of the 
time that would have been required 
for the metal model. 

A plastic die, also for forming a 
car top, has been installed with 
success by another leading automo- 
bile manufacturer. While somewhat 


Courtesy Chrysler Corp 

Fig. 1 (left)—Cast phenolic die with 
fibrous glass-epoxy resin shell is 
used to stamp truck body parts from 
sheet steel. Fig. 2 (below)—Mounted 
in @ 600-ton press, the die can with- 
stand over 20,000 p.s.i. 





smaller than the one above, this 
second tool is still a massive piece 
of construction. The die has a boiler 
plate base on which is mounted a 
core material. Over the core is an 
epoxy casting which functions as the 
forming surface. 


Production Economies 

Grumman Aircraft Engineering 
Corp. uses no metal dies at all in its 
Aluminum Stretch-Forming Div. All 
stretch-forming dies are made up 
with the forming surface of cast 
phenolic. 

In contrast to those large compa- 
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Courtesy Chrysler Corp 


Hardened plaster molds cast to the exact size and shape of the desired plastic tool 


are ready for the initial lay-up of epoxy resin-impregnated fibrous“ glass cloth 


nies which do not use plastics dies, 
Grumman has effected many pro- 
duction economies by installing the 
cast phenolic tools. In the Tool and 
Die Dept. of Grumman, for example, 
only one Keller machine is used. 
Other aircraft companies still using 
metal dies have as many as 8 Kellers 
going steadily around the clock in 
order to keep up with the necessary 
barbering operations on the metal 
dies. 

Chrysler Corp., another one of the 
large companies joining the swing to 
plastic tooling, recently announced 
the addition of a group of plastic 
dies to the production line at the 
De Soto press plant in Detroit. These 
dies are now stamping out 11 differ- 
ent steel parts for a Dodge cab-over- 
engine truck. Each die is constructed 
of a fibrous glass-epoxy resin shell 
backed up with cast phenolic. 

Figure 1 shows one of these large 
dies turning out a hood side panel 
for the cab of the truck. The die 
measurements are 48 by 36 in. and 
the depth of draw is 7 inches. The 
two halves of the die weigh a total 
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of only 3600 lb.—far less than they 
would have weighed in metal. Figure 
2 shows an over-all view of the 
mammoth 600-ton press in which the 
side panel die is mounted. 

It is estimated that the 11 dies 
would have cost $% million and 
would have required from 32 to 36 
weeks to complete, if made of metal. 
The 11 plastic dies were in operation 
at the end of 16 weeks. In addition, 
although the actual cost of the plas- 
tic dies can not be divulged, one 
executive of the Chrysler Corp. 
stated the savings were in excess of 
30 percent. 


MATERIALS 


Beginning with the early days of 
World War II, the use of plastics 
for tooling has shown a remarkable 
expansion, primarily in the aircraft 
industry. In a relatively short time, 
plastics have spread from the manu- 
facture of simple drill jigs or rout- 
ing fixtures into the field of form- 
ing dies for aluminum, as well as for 
heavy-gage steel parts. 


The first plastic used for making 
jigs and fixtures was a phenolic lam- 
inated board. Since this material was 
available only in flat sheet, and had 
to be cut and shaped to size, and 
since the final fixture had to be 
bolted and doweled together much 
the same as had to be done with 
wood or metal, it did not offer any 
great savings in manufacturing costs. 
On the other hand it was relatively 
lightweight—being only one-sixth as 
heavy as steel—and it was easy to 
drill, file, or saw. 


Reinforced Plastics 


The real jump in the use of 
plastics for jigs and fixtures, how- 
ever, came with the advent of the 
polyester resins and fibrous glass re- 
inforcements. Using these reinforced 
plastics, it became possible to mold 
to contour, with the use of little or 
no heat or pressure, a stable, tough 
fixture. Semi-skilled or unskilled 
labor was adequate for practically 
every type of tooling job, ranging 
from simple trim fixtures to com- 
plicated drill and assembly units, 
and including nesting fixtures, in- 
stallation fixtures, welding fixtures, 
and routing fixtures. 

The basic procedure for making 
a drill rack illustrates the simplicity 
with which a reinforced plastics fix- 
ture can be produced. As the first 
step in the manufacture of the rack, 
a plaster master of the part to be 
trimmed is made. If the untrimmed 
part itself were available it would be 
imbedded in the surface of the 
plaster and backed up with addi- 
tional material of the same kind. 
The second step in the production 
line involves the application of a 
suitable parting agent to the plaster 
mold. Resin is then mixed with 
the proper catalyst, depending on 
whether a room temperature or oven 
cure is desired, and is applied to 
the successive layers of glass cloth 
as they are laid up on the plaster 
mold. Sufficient layers of impreg- 
nated cloth are built up until the re- 
quired thickness has been reached. 
If a room temperature cure were de- 
sired, the embryo tool would then 
be allowed to stand until it had 
cured. If an oven cure were wanted, 
the whole plaster and laminate 
layup would be encased in a poly- 
vinyl alcohol (P.V.A.) “bag” and a 
vacuum drawn from within. The 
whole unit would then be moved 
into an oven for cure (see Fig. 3). 


Modern Plastics 








After cure, the drill rack is cut 
and filed to proper trim line and the 
bushings cre located and bonded in 
place (see Fig. 4). 


Pre-Impregnated Cloth 

It is interesting to note that al- 
though refinements have been made 
in the procedure outlined above, it 
has remained basically the same to 
this day. 

Some of these refinements in fix- 
ture production are noteworthy. The 
most important of these was the de- 
velopment of pre-impregnated re- 
inforcing glass cloth. It was found 
that glass cloth could be soaked in 
polyesters and allowed to pre-gel so 


STEPS IN THE USE 
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Cast phenolic die, which will be used to form an aircraft panel from a 
sheet of aluminum, is mounted in a stretch press. Both edges of sheet. . . 


Phenolic die is then raised into contact with the aluminum sheet and suf- 
ficient pressure is exerted against the sheet to stretch it into shape 


that a catalyzed, slightly sticky, 
resin-saturated cloth resulted. The 
pre-impregnated cloth had such de- 
sirable characteristics as “tack” and 
“drape” which make for a_ neat, 
clean, and rapid layup of the tool. 
The cloth also makes it possible for 
an incompleted tool to be left over- 
night without fear of it “kicking 
over.” The pre-impregnated layup 
requires an oven cure and vacuum 
bag pressure. 

Another refinement of the early 
laminate tooling methods involved 
the use of molded-in reinforcements. 
It was found, for instance, that large, 
almost flat contours had a tend- 
ency to warp out of shape when 


cooling unless a series of stiffening 
ribs were incorporated. These ribs 
could be made of steel plate, ma- 
sonite, or CCA and were molded di- 
rectly into the tool to increase its 
stability. 


Tooling Stability 

Metal strips can also be molded 
into laminates at points of wear, 
such as the edge of a routing fixture 
or in the area of a locating pin for a 
trim fixture (see Fig. 5). 

The stability of laminate tooling 
is illustrated by the fact that certain 
plastic drill and assembly fixtures 
have been in constant service at Re- 
public Aviation Corp. for seven 





OF A PLASTIC STRETCH DIE 


Photos Courtesy Grumman Aircraft Engineering Corp. 


. are locked in place between the jaws of clamps on either 
side of the press (left) and the sheet is bent over the die (above) 


After the hydraulically actuated clamps have been opened, the 
formed piece is removed from the stretch press by an operator 
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Photos both pages courtesy Republic Aviation Corp 
DRILL RACK. Fig. 3—Impregnated glass cloth is first laid up on plaster .. . Fig. 4—After oven cure, the finished reinforced plastics rack 
mold, then covered with P.V.A. bag, under which vacuum is drawn. . . is cut and filed and bushings are located and bonded in place... 


STRETCH DIE. Fig. 6—Build-up of temporary plywood sides on cast . . » Fig. 7—Phenolic resin is then poured into the mold and al- 
plaster mold is basic step in production of phenolic die . . . lowed to cure. When sufficiently cool, tool is removed from mold 


. . . Fig. 9—Underside of the rugged reinforced plastic duplicate master CHECKING FIXTURE. Fig. 10—Epoxy resin-fibrous glass fix- 
is reinforced with trusses of paper-base phenolic tubing ture is made directly against a master to +0.003 inch 
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. Fig. 5—At points of wear, such as the edge of a routing fixture or in the 
area of a locating pin (above), metal strips can be molded into the laminate 


DUPLICATE MASTER. Fig. 8—Epoxy resin-impregnated fibrous glass duplicate 
master of wing pylon area weighs 210 Ib., replaces 3100-lb. metal tool .. . 


Fig. 11—Another lightweight checking fixture, measuring 12 ft. in length, was 
made directly on cast plaster mold (background) in approximately 50 man-hours 


September * 1954 


years and still show no perceptible 
change in dimension. 

Concurrent with the development 
of polyester laminations was the in- 
troduction of casting phenolics for 
tools. Early attempts made in this 
direction were fraught with failures, 
primarily due to the high shrinkage 
characteristics and poor weather- 
ability of the material. It was not 
until 1950 that dependable resin- 
filler-catalyst combinations became 
available and cast phenolic tooling 
began to boom. The attractive price 
of casting material, coupled with the 
fact that no skilled labor was re- 
quired in the tooling process, helped 
phenolic tooling to replace both 
ferrous and non-ferrous metals in 
many applications. Checking fix- 
tures, nesting fixtures, Guerin press 
blocks, Keller patterns, master 
forms, and stretch forms are all ad- 
mirably suited to cast phenolic tool- 


ing. 
Fabricating Cast Phenolics 


The fabrication process used at 
Republic Aviation Corp. for making 
fixtures, for example, illustrates the 
ease with which phenolic tools can 
be cast. The process follows this 
general pattern: 

1) A plaster mold is first made to 
the exact size and shape of the tool 
to be cast and is thoroughly dried. 
(See Fig. 6.) 

2) A suitable parting lacquer is 
then applied to the mold surface. 
After it is dry, a wax is applied. 

3) The resin, filler, and catalyst 
are mixed in the proper propor- 
tions and poured into the mold 
through holes prepared in the in- 
verted base. 

4) The resin is cured for several 
hours at room temperature, after 
which the mold and resin are heated 
in an oven to complete the cure. 
(Quick-setting room-temperature 
cure resins are also available.) 

5) The casting is finally cooled 
slowly to room temperature and re- 
moved from the plaster mold—a 
finished tool. (See Fig. 7.) 

When large tools are made, it is 
customary to use a_ low-density 
phenolic foam core to limit the in- 
herent exothermic heat with its re- 
sultant shrink. The foam core, which 
weighs roughly one-fifth as much as 
the casting material, saves many 
pounds of phenolic in a large tool 
and reduces the over-all weight. 

As with the polyester laminations, 
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many refinements were made in the 
fabrication of cast phenolic tools. 
Large stretch forms, for example, 
were initially made with a plywood 
eggcrate core and base. It soon be- 
came apparent that this construction 
required too many man-hours to 
make, was not sufficiently moisture 
resistant, and required too deep a 
section in order to achieve the 
necessary rigidity. A boiler plate 
base, to which structural steel “I” 
beams were welded, was found to 
be a cheaper, sturdier, and more 
durable core, and this has developed 
today into the more popular type of 
construction. To fill the major part 
of the volume in the unit and to tie 
in the steel base to the phenolic 
shell, phenolic foam is used. 


The Epoxies 

Within the past two years a new 
family of resins has appeared on the 
tooling horizon that promises to out- 
perform all others. This family is 
called the epoxies. Basically, the 


Illustrations both pages courtesy Ren-ite Plastics, In 


Fig. 12—Coating wood model with wax 
is initial step in making epoxy die 


Fig. 18—Sharp corners are filleted 
with epoxy resin-fibrous glass paste 


epoxies are polymers of epichloro- 
hydrin and bisphenol which, both 
with and without standard reinforce- 
ment, offer outstanding strength 
properties and excellent resistance to 
shinkage which have hitherto been 
unobtainable. 
Epoxies have been in use for sev- 
eral years as an adhesive, but it is 
only recently that the price of the 
resin has come down low enough to 
allow its use in tooling. The versatile 
epoxies can be used as laminating 
resins, casting resins, or bonding 
resins, and in each case they turn in 
a superior performance. They are 
generally room-temperature cured, 
but a short oven cure is recom- 
mended to develop strength fully. 
They can be filled with a variety of 
materials, ranging from glass flock- 
ing to aluminum dust. They can be 
cured in any length of time merely 
by selecting the proper catalyst, and 
the cured plastic can be made to 
have a Barcol hardness of 65 or to 
drop off the bottom of the scale 





simply by adding the proper in- 
gredients. 

Several companies market tooling 
epoxies in a convenient two-con- 
tainer packaging system that in- 
cludes one can of resin and one can 
of hardener (catalyst) to be mixed 
before use. 


Production Line 

A typical epoxy resin duplicate 
master tool would be made as fol- 
lows: 

1) A plaster splash is taken of the 
master to be duplicated. 

2) The plaster face is dried and 
then evenly coated with a parting 
lacquer. 

3) Epoxy resin is catalyzed, mixed, 
and brushed on the surface of the 
plaster. This surface coat is then 
allowed to gel. 

4) Successive layers of glass cloth 
are applied to the tool face and 
saturated with resin. 

5) Reinforcements of steel plate, 
phenolic board, or phenolic tubing 
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Fig. 13—Clay, wood, or plaster run- 
out (arrows) is then added to the model 


Fig. 19—Tailored sections of glass 
cloth are next laid up in the resin 


Fig. 14——Dam (arrows) is also added to 
prevent liquid resin from running over 


Fig. 20—Casting resin is then poured 
into the cured epoxy resin-glass shell 
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are used where necessary and tied 
in with a filled epoxy paste. 

6) The resin is allowed to cure at 
room temperature and is then re- 
moved from the plaster. 

Large tools made in this way have 
been found to hold an accuracy of 
+ 0.002 inch. Figure 8 shows a 
duplicate master of a Republic F84F 
wing pylon area made of glass cloth- 
reinforced epoxy resin. Figure 9 
shows the underside of the tool in- 
dicating the hollow trussed con- 
struction. The reinforcement is 2-in. 
O.D., %-in. wall, paper-base phenolic 
tubing. It is interesting to note that 
the center sag of this tool, when sus- 
pended from its ends, was less than 
0.001 inch. Figure 8 also illustrates 
one of the prime advantages of all 
plastics tooling—light weight. The 
240-lb. tool that the two men are 
lifting replaced a 3100-lb. Kirksite 
equivalent that had to be mounted 
on a special 1000-lb. dolly to pre- 
vent it from sagging as much as % 
in. under its own weight. 


Checking tools of all sorts are 
fertile ground for the epoxies. Their 
lack of shrink in curing allows them 
to be molded directly against any 
configuration. Since no heat is re- 
quired for cure and the exothermic 
heat generated by the material it- 
self can be controlled by layup 
techniques, fear of warpage in cur- 
ing is virtually eliminated. Figure 
10 shows a contour-trim-hole loca- 
tion checking fixture which was 
made directly against a master to 
an accuracy of 0.003 inch. The bush- 
ings were emplaced by drilling over- 
size holes in the correct areas, 
mounting the bushings on pins pro- 
truding from the master hole bush- 
ings, and pouring epoxy resin 
around the hole. The accuracy ob- 
tained in this manner enables a 
tolerance of + 0.0005 in. to be kept 
between any two holes on the fix- 
ture. 

Another type of checking fixture 
for checking large compound curva- 
tures can be quickly, cheaply, and 


PRODUCING PLASTICS DIES 


Fig. 15—Pattern maker's sheet wax (ar- 
row) is laid on surface of the model 
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Fig. 16—Corners and fillets (arrows) are 
radiused by filling with fillet wax 


accurately made of epoxy laminates. 
This is illustrated in Fig. 11 where 
a 12 ft. long fixture, designed to 
coordinate the mating of various ex- 
ternal assemblies in the cockpit and 
turtledeck areas of the Republic 
Thunderstreak, was needed in a 
hurry. The tool took only 50 man- 
hours to build and was made di- 
rectly on the original cast plaster 
master mold. The ease of handling 
of the large fixture, which weighed 
75 lIb., also earned the praise of all 
those who were involved in the 
project. 


TECHNIQUES 


There are many different varia- 
tions in the methods and techniques 
used to produce metal forming dies 
with plastics. 

In making an epoxy tool, for ex- 
ample, several techniques are avail- 
able for producing forming and 
draw dies, drop hammer dies, 
hydro-forming dies, and some types 


Fig. 17—Epoxy resin is then brushed 
(arrow) onto the prepared surface 








of blanking dies. In most every case, 
however, the face of the die is a 
laminate shell which must be en- 
tirely free of voids. This shell in turn 
is backed up with a shrink-free and 
void-free cast material. 


Epoxy Dies 

The following step-by-step pro- 
cedure is the method recommended 
by Ren-ite Plastics Inc., Lansing, 
Mich. 

A wood model is first made and 
coated with a paste wax. The coat- 
ing is polished out on the surface 
of the model but is left unpclished 
on the frame and base (see Fig. 12). 
This initial waxing step is not re- 
quired if metal thickness wax is 
going to be used in one of the later 
steps in the operation. 

Wood, clay, or plaster is then 
added to the wood model in order 
to provide for the development of 
the required draw condition (see 
Fig. 13). A dam which is designed 
to contain the resin when it is 
poured (see Fig. 14), is added all 
around the wood model. Pattern 
makers’ wax sheets, the same thick- 
ness as the metal to be stamped by 
this die, are then added to the sur- 
face of the pattern (see Fig. 15). 
The joints of the wax sheets are 
carefully blended by wet sanding 
with sand paper of a fine grade and 
gasoline. 

Corners and fillets are radiused by 
filling with fillet wax (see Fig. 16). 
After the entire surface and walls 
of the build-up are then sprayed 
with a parting agent, a coat of paste 
wax is applied with a brush and the 


cages RE 


| 


Courtesy McDonnell! Aircraft Corp. 


excess is removed. This wax coating 
should not be poiished out. 

The next step in the production 
of the die calls for the application 
of the epoxy die surface coat mix- 
ture. The required quantity of spe- 
cially formulated resin is mixed 
with the necessary amount of hard- 
ener, poured out onto the prepared 
surface of the part, and spread out 
with a brush (see Fig 17). A uni- 
form coating of from %2 to Me in. is 
the preferred thickness. The coating 
should be allowed to become tacky 
before proceeding with the next 
step. 


Completing the Die 

All sharp corners should be fil- 
leted with a paste made up of 
chopped glass fibers and activated 
epoxy resin (see Fig. 18). This step 
simplifies the elimination of any air 
holes occurring beneath the fibrous 
glass lay-up which is to be applied 
next. A quantity of laminating epoxy 
is then combined with hardener and 
a coat is applied to the surface of 
the pattern. 

Tailored sections of fibrous glass 
cloth are next laid up in the wet 
resin and are smoothed or stippled 
into place with a brush. This is a 
very important step in the produc- 
tion of a die, and great care should 
be taken to be sure that the fibrous 
glass cloth makes intimate contact 
throughout the entire area. Addi- 
tional sections of resin impregnated 
fibrous glass cloth are laid up until 
the shell reaches a thickness of from 
% to % in. (see Fig. 19). When the 
resin has set up, but is not entirely 





Epoxy resin-fibrous glass laminate drop h 


die, ec ically made by one 


technique described in this article, eliminates the need for costly die grinding 
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cured, the excess cloth which ex- 
tends above the build-up is trimmed 
off. 

From this point on in the opera- 
tion there are several different 
methods recommended for complet- 
ing the die. Foamed phenolic, cast 
phenolic, honeycomb structures, and 
other means are used to complete 
the “back-up” for the plastic shell. 
Ren-ite Plastics recommends a 
room-temperature cure casting resin 
which is poured onto the cured 
epoxy shell (see Fig. 20). Sufficient 
backing-up material is applied so 
that the shell is rigidly supported. 
After the casting has hardened and 
the heat dissipated, the build-up is 
removed and a balance line scribed 
on the outside of the die, co- 
ordinated with the base of the 
model. A surface plate is then 
coated with a parting agent and a 
quantity of plastic paste is poured 
on its surface. The die is set into 
this paste and adjusted so that the 
balance lines of the die are parallel 
with the surface plate. This die is 
then used in place of the model for 
constructing the remaining mating 
parts such as the punch and binder 
ring. All steps as previously de- 
scribed are followed for the produc- 
tion of these parts. 


Evaluating Dies 


A special drop hammer die was 
produced by Ren-ite for evaluation 
purposes. This die (see Fig. 21) has 
been tested in drop hammers at over 
thirteen different aircraft companies 
and metal working industries. 

Approximately 3500 parts have 
been stamped out with this die. The 
following different metals have been 
successfully handled: all grades of 
aluminum up to 0.064 in.; some ti- 
tanium, 0.035 in. thick, covered with 
a 0.031-in. rubber blanket and 
formed cold; soft steel sheet, 0.064 
in. thick; magnesium, 0.041 in. thick 
in the following conditions: cold, 
heated to 500° F. before forming, 
and heated to 600° F.; and stainless 
steel, % hard, 0.063 in. thick, ™%4 
hard, 0.051 in. thick, % hard, 0.041 
in. thick, and annealed sheet 0.063 
in. thick. 

At the completion of these tests, 
it was found that there were no 
failures in the die surface while 
forming aluminum. Some small de- 
gree of breaking down in the bead 
section occurred in the stainless 
steel runs, but engineers indicated 
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GRUMMAN METHOD 
FOR MAKING 


STRETCH DIES 


Fig. 23—Bulkheads and ribs, which are designed to reinforce the phenolic die, 
are then mounted in place within the plywood framework of the stretch die core 


Fig. 25—After the core has been inverted, the specially formulated 
liquid cast phenolic resin is poured into an opening in the core 


that this was primarily because of 
the following reasons: 1) failure to 
lubricate the die; 2) re-striking a % 
hard stainless part in an attempt to 
remove wrinkles; and 3) not main- 
taining exact metal clearance. It 
was a simple matter, however, to re- 
pair bead sections which had broken 
down. 
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Photos courtesy Grumman Aircraft Engineering Corp. 


Fig. 22—-Plywood framework for the core of a phenolic stretch 
die is mounted on a plaster mode! cast from a master mockup 


These same methods and materi- 
als were used by McDonnell Aircraft 
Corp., to produce drop hammer dies 
for making sheet metal parts for the 
firm’s F3H Demon single jet fighter 
and the F101 Voodoo twin jet fighter 
built for the Armed Forces. 

Another processing technique is 
offered by Grumman Aircraft En- 


Fig. 24——Wire mesh is next positioned in each of the open- 
ings of the core and plaster is added on top of the mesh 


Fig. 26-—The entire assembly is then oven-cured, the bulkheading is 
‘ removed, and the completed die is ready for mounting in press 


gineering Corp. This company uses 
cast phenolics for all of the stretch 
dies on which sheet aluminum is 
formed into the various components 
of numerous types of fighter planes. 
There are many different methods 
of casting a phenolic stretch die. 
The technique developed at Grum- 
man, however, is the result of many 
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PLASTICS DIES PRODUCED BY KISH METHOD 
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illystrations courtesy Kish Resin, Inc. 
Fig. 27—-Cross section of die with epoxy Fig. 28—Epoxy die can have either Fig. 29—Cast epoxy surface of flanging 
core backing and die surface cast epoxy, Kirksite, or iron core die can withstand continuous wear 
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Photos courtesy Kish Resin, Inc 
Fig. 30—Forming die with reinforcing inserts was built Fig. 31—Cast epoxy draw die for making half of an outboard motor housing 
in less than 1 the time required for a metal die wa: delivered to manufacturer only three weeks after receipt of drawings 
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Courtesy Kish Resin, Inc. Courtesy Shell Chemical Corp. 
Fig. 32—-Epoxy dies cost approximately 1/3 as much as comparable Fig. 33—-Operator removes stamped outboard motor upper housing 
metal dies and have already successfully turned out over 15,000 pieces from press in which the cast epoxy draw die is in service 
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years of experimental work-and has 
now been finalized as a standard 
technique for the company’s various 
jobs. 


Stretch Die Production 


The first step in making the die is 
the production of the plaster cast 
from a master mockup. As shown in 
Fig. 22, the plywood framework of 
the die core is mounted on the 
plaster cast. With the frame located 
in position, the limits or actual di- 
mensions of the ribs and bulkheads 
are determined. Figure 23 shows the 
core of the die with the bulkheads 
and ribs mounted in place. 

In order to conserve or limit the 
amount of casting resin required to 
complete the die, wire mesh is po- 
sitioned in each of the openings of 
the core and plaster is added on top 
of the mesh until it almost fills the 
space between the mesh and the sur- 
face of the core. (See Fig. 24.) Tri- 
angular pouring vents are located at 
two corners of the core, and in the 
center is a rectangular pouring gate 
with wire mesh tacked across the 
surface of the core. 

The core is next inverted and laid 
in position somewhat above the sur- 
face of the plaster cast. The space 
between the surface of the cast and 
the undersurface of the core dictates 
the thickness of the phenolic skin or 
die surface. After the necessary 
bulkheading has been added and 
sealed in with plaster, the specially 
formulated, liquid cast phenolic 
resin is poured into a funnel con- 
nected to the rectangular opening 
in the core. (See Fig. 25.) Pouring 
will continue until the resin rises 
in the vent openings. Although the 
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Photos courtesy The Marblette Corp. 
Aluminum gas tank is one of several 
airplane parts formed on epoxy dies 


Deeply-ridged tank is removed from 
press where it has been hydro-formed 


stretch die shown in Fig. 25 is not 
the same one as that in Figs. 22 to 
24, it clearly illustrates the tech- 
nique described. Figure 26 shows 
the finished stretch die. After pour- 
ing, the entire assembly is placed 
in an oven for approximately 24 hr. 
for curing, after which the bulk- 
heading is removed and the die, as 
shown in Fig. 26, is ready to be 
mounted in the stretch press. 
Grumman reports that the con- 
struction, through the pouring stage, 
of an average size cast phenolic 
stretch die (following the construc- 
tion methods shown in the accom- 
panying photographs) takes about 80 
hours. They state that the same die 
made of Kirksite, to the casting 
stage, would take about 60 hours. 
After the dies are poured or cast, 
hgwever, there is a considerable 
difference in grinding or fitting time 
between the casting of Kirksite dies 
before they are ready for actual pro- 


duction use and the casting of the 
phenolic tool. 

The negligible amount of shrink- 
age of the phenolic permits produc- 
tion use of the die five days after the 
pouring operation, whereas. the 
Kirksite die, which shrinks consid- 
erably, requires about 11 days of 
grinding after the pouring opera- 
tion before it is ready for produc- 
tion. The average size cast phenolic 
stretch die is in production use about 
six days before its equivalent die, 
if made in Kirksite, would be ready. 
Furthermore, the total cost of a cast 
phenolic stretch die is approxi- 
mately 667% that of an equivalent 
Kirksite die. Another advantage is 
that the cast phenolic dies of hollow 
core construction have only a weight 
of approximately one-quarter of 
that of the metal die. 

Still a third technique is recom- 
mended by Kish Resin, Lansing, 

(To page 218) 


Ethyl cellulose cavity, phenolic core, and epoxy laminate working face ~* Stretch die with metal base, foam phenolic core, and phenolic 


of drop hammer die are all contained in steel weldments 
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Photos courtesy Rezolin, Inc. 
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working face can be produced in a minimum of manhours 
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Over-all view of a vinyl ball production unit. Operator is filling set of molds with plastisol from drums at right; molded balls move off at left 


ynt BOUNCE 


Air-filled, hollow molded plastisol play balls perform better, keep 


ourer of vinyl plastisol by 
means of a high-speed rotation- 
al casting process, rugged, colorful 
play balls with exceptional bounc- 
ing characteristics are rolling by the 
thousands off the production lines 
of the National Plastex Div, of Na- 
tional Latex Products Co., Ashland, 
Ohio. The plastic balls have so many 
advantages over conventional rub- 
ber play balls that they have scored 
a hit with toy buyers as well as 
with the younger element. 

Although balls of this type have 
been previously made in Europe 
(by a different process), the new 
National Latex balls are said to be 
the first cast vinyl plastisol play 
balls commercially produced in this 
country. In order to meet the com- 
pany’s production requirements, it 
was necessary to design and con- 
struct special rotational casting 
equipment which automatically car- 
ries the multi-cavity molds through 
a heated oven section, revolving 
them continuously so that the plas- 
tisol is gelled against the inner wall 
of the spherical cavities. 

The balls are being made in five 
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their liveliness longer, do not lose their color 


standard sizes, ranging in -diameter 
from 2% to 6% in., in 2- or 3-color 
marbleized finishes. In ‘addition to 
their outstanding bouncing charac- 
teristics and their permanent bril- 
liant colors, National’s Blue Bird 
inflated vinyl balls are non-toxic, 
sanitary, washable, and very durable. 

In contrast to rubber balls, which 
are customarily made in two halves 
and cured together with a small gas 
pill enclosed to build up internal 
pressure, the vinyl plastisol balls 


are cast as one-piece spheres, then 
inflated with air to slightly above 
atmospheric pressure and_ sealed. 
Rubber balls usually “go dead” 
within a few months as a result of 
diffusion of pressure through the 
walls, The vinyl balls, by contrast, 
being relatively impervious to the 
passage of air, maintain their lively 
bounce almost indefinitely. This 
feature is extremely important to 
the toy buyer, who can thus pur- 
chase supplies of balls months in 
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advance without fear of having 
them lose pressure and play value 
before being sold. 

Color permanence of the vinyl 
plastisol balls means that they can 
be subjected to hard service and 
washed repeatedly without losing 
their original glossy sparkle. The 
variegated pattern used in the 
multi-color balls is produced by the 
blending of different color plastisols 
in the molds while they are rotating 
in the heated oven. Rubber balls are 
conventionally made in a solid color, 
then finished with surface colors 
which flake and crack off in use. 


Basic Formulation 

Manufacture of the plastic balls is 
under the direction of Lloyd Whit- 
tington, plastics division manager, 
who developed the production proc- 
National Latex and 
worked with the machine manufac- 
turer in the design of the casting 
equipment, 

The first step in the production 
of the balls begins with the formu- 
lation of the plastisol to the desired 
specifications. This is done by an 


esses for 


Open view of casting machine. Microswitch actuated electric motors, one 
for each set of molds, rotate molds as they move through fusing oven 
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outside supplier who then ships the 
liquid material to Ashland in 55-gal. 
drums. No further mixing or for- 
mulating is required in the plant. 
Considerable experimental work 
was required to produce a plastisol 
formulation which would yield balls 
that would bounce well, yet would 
not attack varnished surfaces. 

Drums containing the various col- 
ored plastisols are lined up in an 
area adjacent to one of the rota- 
tional casting ovens. On top of each 
drum is an Alemite pump of the 
type customarily used by automo- 
tive service stations to withdraw 
lubricants from the _ containers. 
Rubber hose lines connect one or 
more of the drums with a feed noz- 
zle which meters out an accurate 
charge of the liquid plastisol each 
time that the push-button control is 
pressed down. The lines may be so 
arranged that only a single color or 
a combination of two or three col- 
ors is fed from the nozzle. 

The molds used in production of 
the vinyl balls are made of die cast 
aluminum and consist of individual 
hemispheres paired off to form each 


ball. The cups are individually 
bolted to the supporting upper and 
lower frames so that each may be 
removed and replaced if necessary. 
The cast aluminum frames, or 
“spiders,” to which the hemispheres 
are fastened are hinged together at 
the back so they may be swung 
open like a book. The total diameter 
of each complete mold is approxi- 
mately 25 inches. When the molds 
are in the open position for loading 
resin in the cavities or removing the 
finished balls after curing, casters 
mounted on the top half of the 
molds allow them to move without 
interference across the front of the 
oven, 


Radial Arms 


The rotational casting machine 
consists basically of an enclosed 
oven section and a series of six ra- 
dial arms which support the molds 
during the heating and fusing proc- 
ess. The unit is so designed that the 
complete group of molds revolves 
about a central shaft as they are 
carried through the oven section. 
The oven itself is electrically heated 


Upper and lower sections of 18-cavity mold for smaller balls are 
hinged at back to facilitate plastisol filling and ball removal 
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Photos courtesy National Latex Products Co. 
1 Mold cavities are filled with liquid plastisol as first step in 


molding viny! balls. Dispensing nozzle has metering control 


by means of elements utilizing 120 
kw. and is equipped with forced air 
circulation. Mounted at the end of 
each of the supporting arms, the 
molds are not in a horizontal posi- 
tion, but tipped slightly outward. 

The mold support arms are 
equipped with separate drive shafts 
and independent electric motors 
which cause each set of molds to 
revolve as they move through the 
oven section. Under normal operat- 
ing conditions, each set of molds re- 
quires approximately 18 min. to pass 
through the complete cycle. At the 
same time, each group of molds ro- 
tates independently at from 10 to 
16 revolutions per minute. It is this 
rotating action which insures even 
distribution of the liquid plastisol 
material within the mold cavities as 
it gels and fuses into the finished 
product, 


Filling Operation 

The sequence of operations in the 
production of the plastic balls is as 
follows: 

First, the plastisol is metered 
from the supply drums into the 
cavities of one of the oper. molds, 
which has previously been blown 
out with an air hose to eliminate all 
traces of moisture. In performing 
this filling operation, the operator 
places a metal plate over the mold 
cavities. This plate has circular 
openings corresponding to the loca- 
tion of the molds and assists the 
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operator in directing the plastisol 
accurately into the molds. 

Next, the metal plate is removed 
and the top half of the mold closed 
down over the bottom half and se- 
cured in place by means of four 
captive bolts which pass through the 
upper half of the mold and engage 
tapped openings in the lower spider. 
This is easily accomplished without 
risking stripped threads by using a 
powered torque wrench. 

As the closed mold moves 
through a curtained opening in the 
oven section, it actuates a limit 
switch which starts the spider and 
set of molds rotating. Rotation con- 
tinues until the mold has passed 
through the entire oven chamber 
and contacted another limit switch 
which stops the action. Air tempera- 
ture within the oven is automati- 
cally maintained in a range from 
460° to 540° F., producing a tem- 
perature within the aluminum cavi- 
ties of about 350° F. At these 
temperatures, the plastisol passes 
through the gelation stage and then 
fuses to its final resilient form. 

After emerging from the oven, 
the molds pass through a chamber 
where they are showered with cold 
water for about one minute. The 
molds are then opened by loosening 
the four bolts with a power wrench 
and lifting back the top half of the 
mold and the balls are removed. 

Since the machine carries six sets 
of molds simultaneously and the 





After cavities are filled, the two halves of the mold are sealed. 
A power-driven torque wrench is used to drive four lock-bolts home 


average complete cycle is around 18 
min., a new group of balls is being 
removed from the molds and the 
molds charged with fresh plastisol 
about every three minutes. One op- 
erator is able to handle the com- 
plete output of one machine, since 
all phases of the process except the 
loading of the cavities and removal 
of the finished balls are accom- 
plished automatically. With two re- 
cently installed rotational casting 
units in full operation, the plant will 
be able to turn out up to 40 thou- 
sand of the balls daily, depending 
upon the sizes being run. 


Inflation 

Upon being removed from the 
mold, the balls are placed in a slop- 
ing chute out of which they move 
by gravity to an automatic elevator 
—a vertical conveyor which picks 
up the balls, several at a time, and 
carries them to the second floor 
level. Here they roll down a ramp 
and tumble into a series of cage- 
like storage bins in which they re- 
main for several hours before mov- 
ing on to the final inflation and 
packaging operations. Movable baf- 
fles along the overhead ramp are 
used to direct the balls into the de- 
sired storage compartments and 
keep them separated according to 
size and color. 

Beside the storage bins are a se- 
ries of movable tables on which the 
vinyl balls are inflated and sealed. 
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After passing through cold-water shower at end of fusing cycle, 4 In final operation, vinyl balls are inflated to slightly more than 


mold emerges from casting unit, is opened, and balls removed 


eo 


These tables may be easily trans- 
ferred into position beside any stor- 
age bin. Intermittent electrical and 
air line connections are available so 
that each operator can “plug in” 
conveniently at any point in the 
line. The bottom of each bin is 
sloped outward, permitting the balls 
to roll into a compartment beside 
the table when the plywood gate is 
raised. Operators working at these 
tables insert a hypodermic needle 
connected to an air line into each 
ball, inflating it to slightly more 
than atmospheric pressure for 
added “bounce,” and then seal the 
small puncture with an electrically 
heated soldering iron. 


Packaging 

At ‘the same time that the balls 
are being readied for packaging, 
they are closely checked for any 
surface imperfections, leakage, etc. 
At this point, any small amount of 
flash which may be present along 
the mold parting line is trimmed 
off. However, very little flashing is 
experienced during the casting op- 
eration and relatively little trim- 


Crepits: Vinyl plastisols formulated 
by Reslac Chemicals, Inc., Chicago, IIl., 
using vinyl resins supplied by Bakelite 
Co. and B. F. Goodrich Chemical Co. 
Rotational casting equipment and ovens 
by The Akron Presform Mold Co., 
Cuyahoga Falls, Ohio. Alemite pumps 
for injecting plastisol into molds through 
nozzle, supplied by Stewart-Warner 
Corp., Chicago, Ill. Ball elevator from 
C. M. Wilkinson Co., Akron, Chio 
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ming is required. Before being 
placed in the shipping boxes, each 
ball is heat sealed in a transparent 
acetate wrapper which protects the 
ball against soilage. The company 
includes corrugated and wire dis- 
play racks with each shipment. 
According to Harry R, Gill, Jr., 
president of National Latex, the com- 
pany is also bringing out a new line 


atmospheric pressure through hypodermic needle, then sealed 


of hollow vinyl toys, such as turtles, 
fish, seals, etc., which will supple- 
ment the play balls. These toys will 
be produced by rotational casting 
on the same type of equipment and 
will be designed to take advantage 
of the same outstanding physical 
properties of vinyl plastisol materi- 
als which are proving responsible 
for the success of the play balls. 


Brightly colored vinyl balls 
are effectively merchandised 
in retail outlets through use 
of sales-enticing display 








Photos courtesy Cormac Industries, Inc 
Top half (right) of the compact, self- 
contained photocopier is designed to 
house a complete developing unit. With 
the acrylic cover in place, the stream- 
lined portable machine measures 10 by 


19 by 10 in., weighs only 191 pounds 


back vacuum forming technique, has biemish-free exterior 





Attractive acrylic housing for photocopier, produced by snap- 


Cormac 





PROTOTYPE BECOMES PRODUCT 


Pilot models of new photocopiers were fabricated from acrylic for a show; 


satisfactory results led to speeded up quantity production by same method 


I" HAPPENS to every manufac- 
turer at least once in a lifetime. 
He has an engineering concept and a 
polished design for a grand, new 
product; he has six weeks in which 
to produce enough units for a na- 
tional show and for distributors—and 
he has too little time for tooling. 

In the case of Cormac Industries, 
Inc., New York, N. Y., which was 
faced with just such a problem in 
the introduction of its new photo- 
copier, the Cormac Compact, a wise 
selection and use of plastics mate- 
rials provided the perfect solution. 


Simple Operation 

The Cormac photocopier is a prac- 
tical office machine which can pro- 
duce copies of literally anything, 
from correspondence to photographs, 
on sensitized paper. 
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When in use, the original to be 
copied is sandwiched between posi- 
tive and negative treated paper 
sheets. The three sheets together are 
then exposed to light. After expo- 
sure, the original is slipped out from 
between the positive and negative 
sheets and the transfer from the ex- 
posed negative to the positive is ac- 
complished by running the two 
sheets together through the devel- 
oping unit in the top half of the self- 
contained Compact model. 

In 15 sec., the negative can be 
peeled away and a dry, black-on- 
white facsimile of the original re- 
mains on the positive copy. 

The new photocopier, created by 
Frank Samet, an electro-mechani- 
cal engineer, was nearing the end of 
its prototype testing stage when Cor- 
mac’s management decided that the 


advantage of launching the new 
product at a show six weeks away 
warranted a herculean effort to 
meet the deadline. 

Accordingly, Cormac commis- 
sioned Steiner Plastics Mfg. Co., 
Glen Cove, N. Y., to build a proto- 
type out of gray, white, and black 
acrylic. Submitted to management, 
the hand-made model met. with 
hearty approval. The decision was 
therefore made to fabricate by vac- 
uum and drape forming a sufficient 
number of models for the show and 
for dealers. 

As illustrated by the photographs 
on these pages, the designers of the 
photocopier relied heavily upon 
plastics materials for the construc- 
tion of the unit. Plastics are always 
a natural selection as material for 
photocopying equipment, since they 
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are resistant to the chemicals that 
are used, attractive in finish, light in 
weight, and easily cleaned. 

In the case of the Cormac Com- 
pact, however, the use of plastics 
was even more important by virtue 
of the fact that the light from the 
single light source which serves the 
sensitizing lower section of the unit 
is carried along a small acrylic rod 
to the pilot light indicator. 


Plastics Components 

As a result of the extensive use 
of plastics, Cormac was able to pro- 
duce a portable, desk-top unit that 
is claimed to be one of the smallest 
and lightest on the market. The en- 








tire machine measures 10 by 19 by 
10 in. and weighs only 19% pounds. 
The base housing of the Cormac 
photocopier is simply drawn from 
gray acrylic sheet into a _ vac- 
uum pot and released against a cast 
phenolic male die to effect a blem- 
ish-free exterior. The removable top 
housing is made in the same manner, 
but with a wooden male die for pur- 
noses of economy. Two slot frames 
in the top section and one in the 
base housing are made from white 
acrylic sheet on wooden fixtures 
with hold-down rings and clamps. 
In the interior of the photocopier, 
the most important components are 
the solution tray or tank which is 


drawn from black acrylic sheet and 
the three serrated, curved baffles or 
guide plates which direct the paper 
through the tank. These plates are 
made from white acrylic sheet, vac- 
uum drawn, and snapped _ back 
against a cast phenolic mold. Two 
guide plates are formed simultane- 
ously and cut in two after forming. 

The internal mechanism of the 
machine includes black acrylic bear- 
ing plates, nylon gears, nylon and 
vinyl grommets, vinyl-covered wire 
harnesses assembled for the electri- 
cal circuit, and an acrylic bearing 
pad to which the stainless steel stud 
for the roller mechanism is attached. 

On the outside of the machine are 











Both the exterior and interior of the new machine make ex- 
tensive use of plastics. Components include (above): 1) vinyl- 
covered carrying case with butyrate handle; 2) polyethylene 
cover; 3) acrylic frames for paper feed slots; 4) molded sty- 
rene name plate; 5) butyrate control knobs; 6) acrylic base 
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Photos courtesy Rohm & Haas Co. 


housing; 7) acrylic developing tank; 8) acrylic tank guide; 
9) acrylic top housing; 10) acrylic tank guides; and (below) 
11) molded phenolic electrical terminal block; 12) vinyl feed 
roller; 13) acrylic bearing block; 14) nylon gears and bear- 
ings; and 15) vinyl-covered electrical harness 








Two plates for guiding pa- 
per through developing tank 
are formed by vacuum 
drawing a sheet of acrylic 
and letting it snap back 
against a cast phenolic 
mold. The formed piece is 
then cut in half to separate 
the two plates 


Photos courtesy Rohm & Haas Co. 





Finishing line for acrylic top housing 
is installed in fabricator’s plant in 
front of production set-up for acrylic 
aircraft parts. After finished housing 
has met requirements, it is passed on 


to an initial assembly line 


In another phase of finishing opera- 
tions, plates (left) and tanks (right) 
are buffed. Finishing and assembly 
line in fabricator's plant is coordi- 
nated with mechanical and electrical 
assembly line in manufacturer's plant 


two butyrate control knobs, acetate 
dials, molded styrene escutcheons, 
and the white frames described 
above for the slots. The frames are 
glued into place by the plastics 
fabricator. 

The pilot models which were pro- 
duced as described above were ac- 
corded an excellent reception in the 
market. Cormac management, com- 
pletely satisfied with the response to 
the pilot model, decided to continue 
manufacturing commercial machines 
using the same basic production 
tooling as on the pilot job. A finish- 
ing and assembly line was set up at 
the Steiner plant and coordinated 
with the mechanical and electrical 
assembly line in the Cormac plant. 

In the final preparation of the 
photocopier for the market, the 
manufacturer went all out for plas- 
tics by encasing each unit in a pro- 
tective polyethylene slipcover and by 
using a vinyl-covered carrying case. 

It is significant to note that, com- 
ing into the field nine months ago, 
Cormac already stands third today 
in the industry in numbers of units 
being sold—thanks again to plastics! 


Crepits: Plexiglas cast acrylic sheet 
supplied by Rohm & Haas Co., Philadel- 
phia, Pa. Fabrication by Steiner Plastics 
Mfg. Co., Inc., Glen Cove, Long Island. 
Cast phenolic tool materials by Rezolin, 
Inc., Los Angeles, Calif., and Marblette 
Corp., Long Island City, N. Y. Tools 
aan by Steiner. Gears and grommets 
molded from Du Pont’s Zytel nylon 
by Molding Specialists, Inc., Yonkers, 
N. Y. Knobs molded from Tenite. II 
butyrate by the National Co., Walden, 
Mass. Polyethylene and vinyl covers by 
Plastic Fabricators, Inc., New Haven, 
Conn. 
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Stokes Truly Automatic Injection Molding 
Reduce Labor and Cut Costs for Sylvania 


Tae bia ane ge of Sylvania Electric Products 
Co., Warren, Pa., has six Stokes 4-ounce truly 
automatic injection ae machines, some of 
them in use three 


Butyrate, foseae Pon. 
eg, Agom have oe dante gone in more 


han 200 mo ids, with oaly © agree aor tee 
all six machines. Compared with semi-automatic 
machines, the Stokes machines have shown excep- 
tionally high output of uniform, de-gated, finished 
pieces. Good mold design—a prerequisite for 
successful automatic operatiog—and consistent ag ee ' 
cycles, have further enhance production by Six Model 700 Stokes automatic injection molding 


reducing rejects to a minimum. machines in foreground at Sylvania Electric Products 
Co., Warren, Pa. They are producing finished de-gated 


Sylvania makes a vast number of plastic radio pieces including radio and TV knobs, lighting fixture 
wiring and lighting fixtures, ‘bottle caps, parts, can spouts and camera parts. They run 24 hours a 
bs, dials and other parts in quantities up to day and require the attention of only one man per shift. 
2,000,000 per day; largely for use in Sylvania’s 
products, although they have also a large custom 
molding business. 
Stokes automatic compression presses have also 
pas an important factor in peewee Hy vania’s i parts. 
ig plastics operation. Stokes Models D3, 741, care of loading the ae but are bed con- 
800 and closure —all fully automatic— — with pe ers eng finishing. A fully illus- 
cotal Site ae and are handled by two descriptive bulletin on the new Stokes 
operators plus a set-up man. The two molders’ ern molding machine will be sent on request. 


Potter & Brumfield Instrumental In 
Forming Relay Standardization Board 


The confusion between rela: y specifications of government, commercial users 
and manufacturers of relays has pointed the need for new standards to assure 
efficient procurement of military electronic equipment. 

Potter & Brumfield of Princeton, Indiana, some of whose executives have 


been active participants in dagger gee on relay Hara § yi vesrnemg rat er? Bes the 
electric ronic 


elements. Products of Potter & Med ele mer go Ror mp ra shaded 
electro-mechanical assemblies and more than 15,000 types and 


of parts are used in making these relays. Many 

of these are made on a Stokes Model 741 fully automatic press, recently 

installed at Potter & Brumfield’s Plant No. 3. They are made in 3- or 4-cavity 

see Se SS eran toe Tht Bias We 2 Seen tO an Oper 

Stokes M 235 automatic ee One See ee eres: Yous. 

Sin oly en pcan of mans mein required rate a Stokes automatic 
of the new press requires no personnel. 


Various relay bases made on Stokes Model 741 press at Potter & Brumfield molding plant; 
aso picture of complete doubl-pole, cote: ioe Dae Oty cae wy mame. by thle company. 
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With an Aleamatic Cooker You 
a Stove and Like It! 





The Alcamatic Electric-Oven Cooker cooks, fries, 
roasts, bakes, stews, steams and serves. It does 
everything but heat the apartment, but what do 
you expect for $49.95? 


Alcamatic products are made by Eastern Metal 
Products Co. of Tuckahoe, N.Y. They come com- 
plete with heating unit, thermostatic controls, 
and plastic handles, knobs and other parts made 
on Stokes Model 741 fully automatic presses. 
The versatility of these presses is indicated by the 
range of five products—cover knobs, legs, handles, 
thermostat and drain valve knobs—made in 





molds with six to 25,cmwaties 
16,000 per 24-ha day. 


oe 















Ri, y automatic molding may be 
om the manufacturer’s experience in 
‘fe King the cost of molded parts by two-thirds 
since the installation of the Stokes 741’s. 












Alcamatic products come in numerous sizes and 
shapes, and varying versatility. Eastern Metal 
Products also operates a permanent-mold and . 
die-cast foundry which has a remarkable record 

me quality production for military and 


Stokes Model 741 fully Gia Son ge, 
one of several used by Eastern Metal Products..Co.~ 
































4 Gessner and his brother Edward, partners in the 
A Philadelphia Story firm, say that the Stokes 15-ton Model 800 is ‘‘the 


. , . : best automatic molding press’’ they’ve ever seen, 
There’s one thing about installing a Stokes mold- a heartening exception to the theory that a 


ing press in a plant at 1100 Adams Avenue in 
Philadelphia: if anything goes wrong with it 
you’re practically around the corner from the 
Stokes plant! 


Fortunately for Gessner Manufacturing Co.—and 
for Stokes—nothing has gone wrong. William 


prophet is not without honor save in his own 
country. Since a Stokes automatic press requires 
only a tenth of a man’s time the installation of one 
press calls for no increase in total labor cost. 


The brothers Gessner are running a fairly new 
custom molding business but have already built 
up a gratifying volume of business in the manu- 
facture of thermosetting plastic parts largely for 
use as electrical and electronic connections. Typical 
of these is a lightning arrester shown in an adjacent 
picture. This is made in a 6-cavity mold on a 
70-second cycle at a rate of approximately 320 
pieces per hour. 


A catalog describing the Model 800 fully auto- 
matic press is available on request. 


Lightning arrester made of general-purpose 
phenolic by Gessner Manufacturing Co. 

on Stokes Model 800 

tully automatic molding press. 






William Gessner, Gessner Manufacturing Co. of Philadelphia, spot- 
checks electronic insulators as they come from Stokes Model 800 fully 
automatic molding press. 
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Hoosier Cardinal of the Hoosier State 


p 


Pioneered Vacuum Metallizing Proces 4 


Hoosier Cardinal Corp. of Evansville, Ind., was 
one of the first companies to utilize vacuum 
metallizing commercially. Their own vacuum 
metallizing unit—now augmented by two Stokes 
48-inch units—was used for some years during 
which they are credited with devising the ‘‘See- 
Deep” or second-surface coating process. The 
Cardinal Division of Hoosier Cardinal also does 
front-surface metallizing on plastics to give the 
effect of bright chrome-plated die castings. 





In second-surface coating a transparent glass or 
plastic object is vacuum metallized on the under 
surface, then lacquered or painted to protect the 
metal coating. The brilliant metal coating, with 
or without design features, is seen in use from the 
front side through the transparent medium and 
gives a three-dimensional effect to the pattern. 
The process enjoys growing use in nameplates, 
emblems and decorations for home appliances and 
automobiles. It is largely with manufacturers in 
these fields that Hoosier Cardinal has built its 
big vacuum metallizing business. 


There is available a strikingly handsome new 
Stokes brochure on vacuum metallizing. Copy 
will be sent on request. 


. oveent 


Ford emblems shown at left (the back before metallizing) and at right (the front after metallizing) 


Partially loaded rack of 
objects to be processed in 
Stokes Vacuum Metallizer. 
Ford emblems for second- 
surface coating at top; 
objects in middle are to have 
front-surface coating; horn- 
buttons are on revolving 
rack at bottom. This is one 
of two 48-inch units used by 
Hoosier Cardinal Corp 








Precision Motors Require 
Precision Test Equipment 


An automobile is, without doubt, the most com- 
plex device ever made for common use. Indeed, 
it is so complex that even experienced service men 
can no longer rely on the sense of touch or hearing 
to diagnose its occasional ailments. 


Precision instruments such as the Allen Compres- 
sion Tester have been developed to enable the 
mechanic to pin-point the source of trouble before 
he reduces the engine to a bewildering heap of 
parts. Modern automobile engines operate at high 
compression, and at a high ratio of compression 
between top and bottom of the piston stroke. 
Both compression and ratio of compression must 
be reasonably uniform for all cylinders or the car 
runs like a dog with a sore foot. 


The Allen Compression Tester enables the mechanic 
to determine simply, quickly and accurately the 
compression and ratio of compression for all cylin- 
ders. The tests also indicate whether the cause of 
trouble, if any, is faulty piston rings, damaged 
valves, ill-adjusted tappets, or leaking head gasket, 
and where these faults lie. 


Plainly, the instrument is a precision tool, and its 
parts must be of a similar nature. Adapters and 
knobs for the Allen Compression Tester are made by 
Allen Electric & Equipment Co., Kalamazoo, Mich., 
on a Stokes Model 726 semi-automatic molding press 
of 50-ton capacity. This, by the way, is the newest 
and smallest of four sizes of the Model 726. Allen 
Electric uses it also for making switch parts, tuning 
knobs, meter cases, shunt housing covers and other 
parts. ‘““A good fast machine for lots of production 
and adjustable for different types of work with a 
minimum of maintenance,”’ says G. A. Schrepper, 
General Superintendent. 


New Stokes Brochure on Vacuum Metallizing 


So rapidly does the science of vacuum metallizing develop that it is difficult to 
stay abreast of it. Today’s new technique is tomorrow’s conventional method. 
For example, an earlier edition of the Stokes brochure on vacuum metallizing 
stated that the technique was unsuitable for internal coating. Now, internal 
coating of TV tubes is a working process on Stokes vacuum metallizing units, 
developed for the use of TV manufacturers in “aluminizing’”’ TV screens and 
enhancing the brilliance of the TV picture. 


The new brochure, entitled “Vacuum Metallizing’’, is a 28-page volume with 
brilliant six-color covers metallized by the continuous vacuum process. It 
contains a complete description of vacuum metallizing techniques, illustrated 
examples of its application to consumer and industrial products and descriptions 
and specifications of Stokes vacuum metallizing units of four standard sizes. 
A copy will be sent on request. 


F. J. STOKES MACHINE COMPANY 


x ¥ OKES 5534 TABOR ROAD, PHILADELPHIA 20, PA. 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages /Industrial Tabletting, Powder Metal a nd 
ot ath are eS : 
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Huge reinforced plastics truck cab and wheels contribute to effectiveness of truck display 


Snectaculan — 


in Reinforced Plastics 


Gonos lighted, three-di- 
mensional truck display—featur- 
ing a reinforced plastics tractor cab, 
huge reinforced plastics wheels, and 
an aluminum trailer—is the latest 
“giant” spectacular to be added to 
the gallery of New York’s outdoor 
displays. 

Located atop the new building of 
the Yale Transport Corp., the real- 
istic truck model, designed by The 
Artkraft Strauss Sign Corp., New 
York, N.Y., measures 75 ft. from 
headlight to tailguard. The rein- 
forced plastics cab alone is 13 ft. 
wide, from fender to fender, and 
stands 18 ft. high. Wheels have a di- 
ameter of 7 feet. 

In selecting the fibrous glass-poly- 
ester resin laminate for the con- 
struction of the truck cab and 
wheels, the designers were attracted 
by the exceptional structural 
strength and the light weight of the 
material—an ideal combination for 
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any outdoor spectacular continually 
exposed to the elements. 

Because of the size of the rein- 
forced plastics parts, fabrication of 
the various sections was carried on 
by Cinderella Mannequin Co., New 
York, N.Y., in several separate op- 
erations. Three plaster female molds 
were used for the cab—one mold for 
the hood and one mold for each half 
of the body—and a single magnesite 
female mold was used for making 
each of the six wheels of the display. 

The three production molds for 
the truck cab were cast from full 
size models made by spreading a 
plaster coat over a burlap-covered 
metal framework and modeling the 
plaster by hand. Prior to lay-up, the 
interior of each mold was coated 
with a parting agent and then with 
Marco polyester resin. 

Over these coatings, successive 
layers of resin-impregnated fibrous 

(To page 221) 


Pod 
Photos courtesy Celanese Corp. of America 
Molded hood and fenders of cab are 
carefully smoothed down by sanding 


Reinforced plastics wheels, 7 ft. 


. 
in 


diameter, are attached to metal frame 
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Majority of component 4 
parts of binocular case 

are made of molded 

plastics, including core “7 
and cover molded of 
phenolic - impregnated 
duck, molded elasto- 
meric vinyl outside cov- 
er, slush molded vinyl 
inside lining, vinyl belt 
straps, nylon shoulder 


straps, and several 


MOO OOOO 


miscellaneous items 


A COMBINATION of plasticized 
vinyl and phenolic-impregnated 
duck molded by a new technique 
into an attractive finished product, 
is creating comment in both the lug- 
gage and cabinet industries. 

The first item to be molded by 
the new process is a binocular case 
designed for use by the U. S. Army 
Ordnance Corps. Taking advantage 
of the rich appearance and luxuri- 
ous feel of vinyl, the handsome 
stippled exterior of the case is 
molded of the elastomeric material. 
Directly beneath the vinyl exterior 
—and literally fused to it—is a 
tough, rigid core consisting of three 
plies of specially prepared phenolic- 
impregnated duck. A slush molded 
vinyl lining which completely covers 
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A live of 


Two materials molded together result in a lami- 


nated binocular case that defies destruction 


the inside of the case completes the 
unit. The resilient lining, in com- 
bination with sponge rubber pads at 
the rest points, provides ample pro- 
tection for the costly binoculars. 


Outstanding Durability 


Since the development of the 
poroprism type of binoculars less 
than 80 years ago, carrying cases 
for these instruments have tradi- 
tionally been fabricated from either 
leather or canvas, both of which are 
subject to deterioration by rotting, 
cracking, or crazing. 

From the standpoint of price, 
durability, and appearance, the new 
Ordnance Corps cases have been 
proved far superior to the leather 
or canvas ones. The resistance of 


the new case to abrasion and scuff- 
ing greatly exceeds that of leather 
and, unlike leather, it will not mil- 
dew, rot, or crack. It is impervious 
to both fresh and salt water. Color 
—which cannot rub off—texture, 
and composition do not vary within 
a single unit nor between several 
different units. Similarly, the phys- 
ical properties of the resilient vinyl 
exterior and lining and the rugged 
reinforced plastic core are predict- 
able and constant. The rigidity and 
tensile strength of the new cases 
are less affected by temperature 
changes than are the properties of 
leather. 

The vinyl exterior provides an 
excellent gripping surface, greatly 
reduces frictional noises due to 
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rubbing or accidental dropping, and 
will not mar any surface upon which 
the case may be placed. 

Prior to the adoption of the new 
construction for the binocular cases, 
a series of tests were conducted on 
eight types of plastic materials, in- 
cluding injection molded materials, 
laminated plastics, and a combina- 
tion of fibreboard or fabric with 
plastics. Factors investigated during 
these tests were: abrasion resist- 
ance; flexural strength; weathering 
characteristics; and the effect of 
temperatures on the materials. The 
vinyl-reinforced plastic construction 
received the top rating. 


Molds and Presses 


The process used in the produc- 
tion of the new binocular cases re- 
quired specially designed molds and 
presses. The body of the case is 
plug molded on a _ three-cylinder 
angle press, using hydraulic pres- 
sure for clamping and high pressure 
air for molding. The cover, a wide 
belt strap, and two fasteners for 
holding the nylon shoulder strap are 
molded on separate presses using 
the same basic technique—compres- 
sion molding a vinyl sheeting onto 
an impregnated duck core under 
conditions of reduced pressure dur- 
ing the heating cycle. In addition 
to the high-pressure air and hy- 
draulic systems on the press, special 


Binocular case body is removed from three-cylinder angle press. Machine 
uses hydraulic pressure for clamping, high-pressure air for molding 


heating and cooling systems, which 
eliminate the use of steam and 
water, were installed. 

In the production of the body of 
the case, three plies of phenolic- 
impregnated duck, previously cut to 
size, are first built up. The vinyl 
plastisol lining is then slush molded 
into the interior of this core. After 
the plastisol has cured, the lay-up 
is placed in the press. A sheet of 
vinyl, also cut to size, is placed 
around the outside of the core and 
the vinyl-reinforced plastic combi- 
nation is then molded into a single 
integral unit. During the molding 
process, a rubber molding bag in- 
serted into the interior of the lam- 
inate is inflated to serve as a force 
against the vinyl plastisol lining. 

The new process, which requires 
six distinct operations, presented 
three major problems in setting up 
an efficient production line: 1) 
bonding the vinyl sheeting to the 
laminate during the molding opera- 
tion; 2) preventing the phenolic 
resin from striking through; and 3) 
preventing the rapid deterioration 
of the molding bag due to heat of 
operation and plasticizer action. 

In solving the first problem, that 
of adhesion, a special primer was 
developed to facilitate the bonding 
operation. Careful control of resin 
and volatile content of the impreg- 
nated duck virtually eliminated 
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strike-through. The molding bag, 
although greatly improved since the 
original design, still has to be re- 
placed too frequently. 

Experimentation in the company’s 
laboratory has shown that the 
process can be used with any com- 
bination of polyester or phenolic 
resin, and with either glass cloth or 
duck. Further refinements of the 
process are under way, and the 
same techiiigues are due to be used 
for typewriter covers, precision in- 
strument cases, er for similar ap- 
plications where a functional com- 
bination of strength and beauty at 
a relatively low cost is desired. 


Crepits: Binocular case molded by 
Molded Insulation Co., Philadelphia, Pa. 


Cut-away view shows three-ply construc- 
tion of laid-up phenolic-impregnated core 


Production line of presses on which the various parts of the binocular 
case are molded under electronically controlled heat and pressures 


Photos courtesy Molded Insulation Co. 


el te 


= 


ly vat ip 


rd 





Fibrous glass acoustical tile covered with 
Mylar polyester film is designed for quick 
installation. Use of the film covering, with 
its easy-to-clean, smooth surface, elimi- 
nates the dust-catching characteristics of 
many present-day porous tiles 


Courtesy E. |. du Pont de Nemours & Co., Inc 
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Courtesy Owens-Corning Fiberglas Corp 
In addition to increasing sound absorption efficiency, the My- 
lar acoustical tile covering is available in a variety of dyed 
or printed colors and patterns that offer new decorating possi- 
bilities in office (above), home, or store installations 
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Mylar film, used for phase insula- High dielectric strength makes 

tion in electric motors, is % as film suitable as a primary in- 

thick as the material it replaces sulator on rectangular magnet 
wire and as layer insulation in 
transformers (below, right) 


Photos courtesy E. |. du Pont de Ne- 
mours & Co., Inc 


Compact capacitor, wound from 
aluminum foil sandwiched be- 
tween two strips of film (up- 
per left) and then fitted into 
case (foreground), can operate 
in —60 to 150° C. range 
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ee enthusiasm for a new 
plastics material is not unusual, 
but that extended to Du Pont’s My- 
lar polyester film goes far beyond 
what may be normally expected. 
Even the currently quoted price of 
from $3 to $4 a lb. fails to dampen 
the curiosity of the hundreds of 
would-be users of this unusual 
plastic material. 

Undoubtedly, the reason for this 
interest is the outstanding strength 
and the attractive appearance of 
Mylar, It can be produced in clear, 
beautiful film. Its impact strength is 
at least twice that of any known 
commercial film, and its dimensional 
stability is such that it remains flex- 
ible and stable from —140 to 302° F. 
or over. Tensile strength is 23,500 
p.s.i., about 14 that of machine steel. 
In %- or ‘-mil thicknesses, it is 
much stronger than most other films 
of greater thickness. In addition, the 
material can be easily metallized by 


Non-tarnishable metallic yarn 
made by laminating aluminum 
foil between two sheets of film 
can be ironed, washed, or dry- 
cleaned without delamination 


Small solencid (left) is insulated with Mylar polyester film 


(center) and placed in metal case (right). Outstanding proper- 
ties of film in thin gages eliminates need for the bulkier 
impregnated glass cloth tape previously used for insulation 


Courtesy E. |. du Pont de Nemours & Co., Inc. 


Photos courtesy 
E. |. du Pont de 
Nemours & Co., Ir 


Aluminum-metallized My- 
lar film bonded to leather 
is used to fabricate at- 
tractive evening slippers 
that are long-wearing, 
easily cleaned, and un- 
affected by mildew 


Courtesy National Vulcanized Fibre Co. 
Vulcanized fibre laminated to tough Mylar polyester 
film is used for slot liner insulation. The film is 
either bonded to one or both sides of the fibre or 
it is used between two sheets of the fibre 








Chemically inert Mylar film, 
when laminated to the in- 
side of a fibre or metal 
drum, creates a corrosion- 
and moisture-resistant sur- 
face. Such drums can then 
be used to ship corrosive 
chemicals that would ordi- 
narily cause the fibre or 


metal to deteriorate 















Ge Nenours & Co., Inc 


Moisture resistance of the polyester film, combined 
with aluminum foil, protects primary insulation—in 
this case, cork—from moisture contamination and 
thus helps to maintain insulating effectiveness 


Courtesy E. |. du Pont de Nemours & Co nc 


Courtesy Reeves Soundcraft Corp 
Magnetic tape fabricated of Mylar 
won't shrink or stretch and has a 
break strength of 6 to 8 Ib.—about 
2% times that of other tapes used 


Strength and abrasion resistance of 
polyester film tape is also useful for 
applications such as bundling (right), 
masking, splicing, and sealing 






vacuum coating to give startling 
effects that can be utilized in many 
fields (see pp. 117 ff). 

Illustrated on these pages are sev- 
eral of the outstanding applications 
of Mylar film which have appeared 
in recent months. 

At the present time, electrical ap- 
plications have absorbed the largest 
share of the material. The polyester 
film, used by itself or laminated to 
glass cloth, kraft and rag paper, as- 
bestos, unvarnished glass, and other 
materials makes possible the elimi- 
nation of bulkier insulating materials 
with savings in time and space. Its 
thinness is especially important in 
capacitor construction, which re- 
quires a film that is very thin in 
gage, yet is not fragile. 

Mylar can be used as a dielectric 
in dry and liquid-filled capacitors; 
as tape insulation for motor and gen- 
erator field coils, and solenoid coils; 
as insulation for round and rectan- 
gular magnet wire; as layer insula- 
tion, and insulation between turns 
in transformer coils; as a tough sup- 
port for mica splittings; and for slot 
liner and p 
tions in mot 

Du Pont’s new p ylar 
film production has just started op- 
erations at Circleville, Ohio. All pre- 
vious production of the material has 
been from a plant operating on a 
semi-works basis. 











Courtesy Minnesota Mining & Mfg. Corp 









COLOR IN PLASTICS 


Part 3 of a Symposium in Print 


In the present issue, experts in the field deal with 
color in the cellulosics and in resin-rubber copoly- 
mers. In the October issue, problems of color as re- 
lated to polyesters, fluorocarbons, and epoxies will 
be discussed, as well as special color effects in ther- 
moplastics. Each of these articles has been especially 
prepared for Mopern Puiastics Magazine. 


The first eight articles in this series appeared in the 
July and August issues under the following titles: 
The Problems of Color in Plastics; Color Surveys: 
5 Methods; Color Sells Plastics; Types of Colorants 
for Plastics; Acrylic Color Techniques; Color in Sty- 
rene and its Alloys; Coloring Polyethylene; and 
Colorants for Vinyls. 


the Resin- Rubber Plastics 


by William J. Coughlin 


| N VERY recent years a whole new 
family of thermoplastics based on 
the copolymerization of styrene with 
other resins and the alloying, or 
mixing, of copolymers with rubber 
has come into being. These materi- 
als are called by a number of names, 
including that of “resin-rubber 
copolymer blends.” 

The great advantage of these new 
and different thermoplastics lies in 
their versatility. Having excellent 
toughness and rigidity, plus a com- 
bination of high hardness, chemical 
resistance, high heat distortion tem- 
perature, easy formability, and good 
electrical properties, and being read- 
ily injection molded, extruded, or 
formed, the resin-rubber blends 
have proved suitable for use in re- 
frigerator components, automobile 
interiors, luggage, materials han- 
dling equipment, pipe, signs—prob- 
ably in more different fields of ap- 
plication than any other group of 
plastics. 

The materials themselves being so 
superior, it behooves the producers 
and compounders to be especially 
alert in the matter of colorants in 
order that the materials, when col- 
ored, will be enhanced rather than 
degraded in properties. 

Colors are added to these “gum” 
plastics to broaden sales appeal, to 
add distinctiveness, as a means of 
~ identification (e.g. the pipe field), 
and as a method of extending the 
useful life of the end product. Since 
colors are so important to the resin- 
rubber blends, considerable atten- 
tion is being given to making such 
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colors permanent, or stable, under 
all reasonable processing and serv- 
ice conditions. Generally, a color 
change is easily detected and this 
change is often not only very un- 
desirable, but quite often complete- 
ly unacceptable. 

There are many special color 
problems in dealing with the gum 
plastics, because the end-use ap- 
plications of the material are so 
broad. 

The choice of colorants is limited 
by the processing and molding con- 
ditions required. As compared to 
polystyrene, higher mixing, proces- 
sing, and molding temperatures are 
employed in working with the resin- 
rubber blends, because of the more 
difficult flow of the copolymers. 
These conditions limit the choice of 
colorants to the more heat-stable 
pigments. 

An attempt has been made to keep 
the scope of this article as broad as 
possible. Discussions, applications, 
and conclusions will encompass the 
whole field of resin-rubber copoly- 
mer blends. However, it should be 
understood that most of the evalua- 
tions and experience have evolved 
from work done on Kralastic, a 
resin-rubber blend of a_ styrene- 
acrylonitrile resin, and a butadiene- 
acrylonitrile rubber. 


CHOOSING PIGMENTS 


There are numerous factors to be 
considered when matching, produc- 
ing, and selling colored resin-rubber 
copolymers. Many of these factors 


tend to make the choice of pigments 
very restrictive. 

The most important factors are: 
A) heat stability; B) weather resist- 
ance (including light stability); C) 
effect of pigmentation on physical 
properties; D) chemical resistance; 
E) processing; F) color matching 
problems; and G) cost. 

A breakdown and discussion of 
these considerations follows. 


Heat Stability 


The problem of heat stability is 
acute with thermoplastic resins, 
which must be heated for molding 
or forming operations. Since, at the 
same time, physical properties and 
coler must be maintained and held 
uniform, these processing conditions 
eliminate all but the most heat- 
stable pigments for the acrylonitrile 
resin-rubber copolymer blends. 

Although molding temperatures 
are normally in the 400 to 500° F. 
range, these temperatures may be 
exceeded at times. Provisions must, 
therefore, be made, insofar as pos- 
sible, to withstand such abnormally 
high molding temperatures. 


Weathering Resistance 

Because it is often necessary that 
color and physical properties be 
maintained after extended outdoo: 
use, many applications require ex- 
cellent weathering characteristics. 


Temperature changes, humidity, 
moisture, and exposure to light may 
have adverse effects on color, The 
proper pigmentation can increase 
the useful life and over-all product 
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performance under such conditions. 

Black pigments give the optimum 
outdoor performance, whether color 
stability or physical properties are 
the criteria. Blacks, however, often 
lack the necessary sales appeal, and, 
naturally, plastics are not limited to 
one color. When considering weath- 
ering resistance, other satisfactory 
pigments are cadmium reds and 
darker browns, tans, and grays. 
Rutile titanium dioxide is recom- 
mended for white or very light 
colors. Better performance, in fact, 
will be obtained if rutile titanium 
dioxide is used whenever white base 
pigments are required, regardless of 
the color. The use of rutile-type pig- 
ments insures less chalking and 
better control after outdoor ex- 
posure. 


Effect of Pigmentation 

The type of pigmentation has a 
very definite effect on the physical 
properties of resin-rubber blends. 
Excessive pigmentation tends to de- 
grade or modify physical properties. 
White stocks require a much higher 
than normal pigmentation, and the 
degree of pigmentation must be 
carefully controlled to maintain 
physical properties. Iron oxide red 
and brown pigments tend to give 
lower than normal physical prop- 
erties per se, in addition to being 
less stable in the temperature range 
required. This can often be avoided 
by using cadmium reds with or 
without black to give the required 
red or brown with the desirable 
physical properties and stability. 

An interesting example of the 
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effect of a pigment on physical 
properties is the use of yellow or 
white pigments to help maintain 
dimensional stability of parts sub- 
ject to sunlight or radiant heat. 
When the part temperature is in a 
critical range, the effective heat 
resistance may be raised by the use 
of these pigments, especially yellow, 
which reflect a large percentage of 
the infra-red rays. When absorbed, 
infra-red rays can raise the tem- 
perature of the molded piece to a 
critical point and thus affect the 
dimensional stability. 


Chemical Resistance 

Generally speaking, the resin- 
rubber copolymer itself determines 
the level of chemical resistance. The 
pigmentation does not tend to im- 
prove the very good general resist- 
ance of the acrylonitrile copolymer 
blend stocks to chemical attack, but 
if the types of pigments used have 
good enough chemical resistance, the 
over-all chemical properties can be 
maintained. When evaluating new 
pigments or applications, however, 
consideration should be given to 
the effect of these pigments on the 
chemical resistance. 


Processing 

Particle size, solubility, and ease 
of dispersion are also factors in the 
choice of colors. Pre-blending often 
aids dispersion, but must be fol- 
lowed by mechanical action. Pig- 
ments that agglomerate must also 
be avoided. When a very small 
amount of a color is required, proc- 
essing and color control is often 
improved by using a larger amount 
of a less effective colorant. Thus, 
the margin of safety is improved. 

Dry coloring, or simply tumbling 
dry pigments and molding granules 
together, is not generally a satis- 
factory method of coloring resin- 
rubber copolymers. The opaque or 
semi-opaque nature of these com- 
pounds usually requires a large 
pigment loading to obtain the de- 
sired color. Thus, dry blending is 
not satisfactory since the granules 
will not pick up the required pig- 
ment, and dispersion during the 
normal molding action is not suffi- 
cient to give desired uniformity. 


Color Matching 

Just what types of colors can be 
obtained with the  resin-rubber 
blends? Certain restrictions are 


imposed by the opacity of these 
materials and the relatively limited 
number of pigments that can be 
used. 

Nevertheless, a wide range of 
opaque colors is available including 
pastels, light creams and _ ivories, 
yellows, and whites. Dark colors are 
readily produced. 

It is very difficult, if not impos- 
sible, to match the resin rubber 
copolymers to a transparent mate- 
rial that contains a trace of dye as 
the colorant. This depth and bril- 
liance of color can not be dupli- 
cated. 


Cost 

A quick survey of the factors that 
must be considered in the selection 
of pigments will indicate that im- 
portant cost considerations must be 
made. Costs are always a problem, 
but the combination of expensive 
pigments, relatively high pigmenta- 
tion, and costly mixing procedures 
produces a special cost problem in 
this field. Unlike the situation in 
some of the other plastic resin 
fields, there is very little use of 
fillers to cheapen _resin-rubber 
blends. Experience to date indicates 
that fillers modify physical proper- 
ties, especially toughness and flow. 

The use of inexpensive fillers, and 
the consequent lowering of price, 
is a problem that development per- 
sonnel might well scrutinize more 
closely than in the past. 


COLORANTS 


A more specific discussion of the 
types of pigments that are used in 
resin-rubber blends follows. Men- 
tion is also made of some of the 
pigments that are not recommended. 
This discussion is broken down by 
color types. 


Red 


Cadmium reds are used exten- 
sively since they are the most heat 
and light stable. Although much 
progress has been made in devel- 
oping bright-clean pigments, there 
is still room for more improvement. 
These pigments are relatively ex- 
pensive. 

B.O.N. (Beta-oxy-naphthoic acid) 
reds are very light stable, but can- 
not be used when heat stability is 
required. Calendering and forming 
stocks may use this type pigment as 

(To page 222) 
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|= coloring of cellulose ester 
plastics, which include cellulose 
acetate and cellulose acetate buty- 
rate, is a highly developed science, 
so much so in fact, that the manu- 
facturers of these molding materials 
assume the expense of maintaining 
staffs of skilled and experienced 
colorists. In addition, these manu- 
facturers conduct continuous labora- 
tory research and outdoor exposure 
tests at weathering stations located 
in various parts of the United States 
in order to determine the best col- 
oring agents available. 

Of ‘all the plastics in current use, 
the cellulosics are susceptible to one 
of the widest ranges of colorability 
in transparents, translucents, and 
opaques, and in the production of 
variegations or mottles, and metallic 
pearls and pearlescent color effects. 
Illustrating the adaptability of col- 
ored cellulosics is their widespread 
use for automotive accessories and 
parts such as steering wheels, arm- 
rests, panels, dials, and control knobs, 
which require strict adherence to 
the car’s color designs and motifs. 

Through the use of both dyes and 
pigments, the range of colors avail- 
able in cellulose ester plastics is vir- 
tually unlimited. Dyes for these 
plastics are organic in nature and, 
for transparents, must be soluble in 
some suitable type of compatible 
liquid medium and have the prop- 
erty of producing the desired color 
without haze. 


losics: Color Unlimited 


by Robert I. Hawley, Jr. 


cellulosics, meaning those without 
haze, are produced with dyes of one 
type or another and they are distinc- 
tive for their brightness and clarity 
in a finished molded article. Dyes 
may be also used in combination 
with a white opaque pigment to pro- 
duce a variety of bright and highly 
pleasing translucent colors. 


Coloring With Dyes 


Generally speaking, cellulose ester 
plastics colored with dyes are more 
susceptible to fading from sunlight 
and molding at high temperatures 
than those colored with pigments. 
When colored with dyes, they will 
generally withstand a molding tem- 
perature of 420° F. for 10 min. with- 
out noticeable color change. This is 
not true of all dyes since some col- 
ors must be produced with dyes that 
are known to be sensitive to heat 
and likely to show color change at 
temperatures much lower than 420° 
F. However, some dyes are consider- 
ably less heat-sensitive and will 
withstand even higher molding tem- 


peratures. Pigments, on the other 
hand, produce colors that are much 
less sensitive to heat than dyes and 
some types can be molded at tem- 
peratures up to 500° F. without any 
noticeable change in color of the 
cellulosic material. The chief advan- 
tage of dyes over pigments is their 
ability to produce transparent colors 
without haze, and for many applica- 
tions, this advantage outweighs the 
frequently encountered disadvan- 
tages of lower resistance to light and 
heat and a tendency to migrate or 
“bleed” into other colors or materials 
on contact. Table I gives, in a gen- 
eral way, comparative characteris- 
tics data for various coloring agents. 


Light Stability 


Selection of coloring agents for 
cellulosics on the basis of their re- 
sistance to ultra-violet light—sun- 
light stability—is of the utmost im- 
portance. While many applications of 
cellulosics are seldom if ever ex- 
posed to sunlight in actual use, the 
fact that they may be displayed in 


Table |—Properties of Colorants for Cellulosics 


Azo reds Poor Fair 


Heat Stability 
Approx. % Conc. 
0.01 0.03 0.06 0.01 


Light Stability 
Approx. % Conc. 
0.03 0.06 Bleeding 


= ” - 


Poor Poor Fair Poor 


Azo yellows Fair Good Fair Good Good Poor 
Anthraquinone Fair Good Good Fair Fair Good Poor 
Oil-soluble reds Poor Poor Fair Poor Poor Fair Poor 
Oil-soluble yellows Fair Good Good Poor Poor Poor Poor 
Triphenylmethane Poor Fair Good Poor Poor Fair Poor 
Fluorescent Poor Poor Poor Poor Poor Poor Poor 
Fluorescent (vat) Fair Good Good Poor Poor Fair Poor 
Cadmium reds, yellows} Good Good Good Good Good Good Good 
Ultramarine blues Poor Fair Fair Fair Good Good Good 
Iron oxides Good Good Good Good Good Good Good 
Umbers & Siennas Good Good Good Good Good Good Good 
Phthalocyanine greens | Good Good Good Fair Good Good Good 
Phthalocyanine blues Poor Fair Good Fair Good Good Good 
Chrome yellows and 

oranges Poor Poor Poor Good Good Good 
Molybdate oranges Poor Poor Poor Fair Good Good Good 
Carbon blacks Good Good Good Good Good Good Good 
Migrasines Poor Poor Fair Poor Fair Fair Poor 
Wool dyes Poor Fair Fair Fair Fair Good Poor 


Pigments for coloring cellulosics 
may be organic, inorganic, or metal- 
lic. They have little or no solubility 
and are incorporated in the plastic 
by mechanical means. Whereas 
dyes permeate the cellulose esters 
and become an integral part of the 
mass, pigments produce color by re- 
flected light from the very fine 
colored particles dispersed and sus- 
pended throughout the plastic 
mass. Incorporated in very small 
concentrations, pigments produce 
haze when viewed by transmitted 
light; greater concentrations pro- 
duce translucent colors and heavy 
concentrations produce opaque col- 
ors. All truly transparent colors of 
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store windows or at point of sale, 
makes it necessary to use materials 
with best possible resistance to fad- 
ing from sunlight. 

For purposes of this selection, dyes 
can be separated into approximately 
three groups. The first group would 
include those dyes that are known 
to fade very badly when exposed to 
sunlight and which would be used 
only as a last resort in order to pro- 
duce a required color. These dyes 


begin to fade within twenty-four 
hours when exposed to sunlight. The 
second group would consist of dyes 
that could be expected to fade after 
less than three months of outdoor 
exposures. In the third group would 
be listed the dyes that would be 


likely to exhibit very little color 
change after continuous outdoor ex- 
posure for several years. Only rarely 
does it happen that a particular dye 
will produce the exact color desired 
and also afford unlimited sunlight 
stability. 

Pigments fall normally into a sin- 
gle group since they will usually 
withstand several years of outdoor 
exposure without any readily ap- 
parent change of color. It is well to 
note, however, that the ability of any 
coloring agent to resist fading from 
outdoor exposure depends in consid- 
erable degree on the amount or con- 
centration of the coloring agent used. 
Table II shows approximate concen- 
trations of some general types of 
coloring agents used in cellulose 
ester plastics and an indication of 
their resistance to normal outdoor 
exposure without appreciable fading. 

There can be no definite correla- 
tion between fading of colored plas- 
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tics from actual exposure to sunlight 
and accelerated fading in laboratory 
tests. However, in order to provide 
a means for year-round evaluation 
of coloring agents, accelerated aging 
in a standard Atlas Fade-Ometer or 
under a General Electric sunlamp is 
normal procedure. These tests are 
conducted in accordance’ with 
A.S.T.M. test designation D 620-49. 
It is very safe to state that any color 
change noted in these tests will us- 
ually be confirmed by actual outdoor 
exposure test, but it is possible that 
the degree and character of color 
change may differ in the outdoor 
tests. Due to the inability to obtain 
a direct correlation of fading by 
laboratory methods, most manufac- 
turers of plastic molding materials 
operate a program of continuous ac- 
tual outdoor exposure tests of col- 
oring agents. 

It is customary to make outdoor 
exposure tests only of those color- 
ing agents that have been tested in 
the laboratory and judged to be 
promising. Tennessee Eastman Co. 
maintains continuous outdoor expo- 
sure tests at Arizona Testing 
Laboratories, Phoenix, Ariz.; Ever- 
glades Testing Laboratories, Fort 
Myers Beach, Fla.; and at the fac- 
tory location in Kingsport, Tenn. 
Each coloring agent to be tested is 
represented by twelve panels, either 
single panels 4 by 9 by %% in. or com- 
posite panels made up of test speci- 
mens 1 by 9 by % in., 1 by 9 by Ye 
in., or 2 by 9 by % inches. The ex- 
posure schedule requires that test 
specimens be removed for observa- 
tion at the end of 4, 8, 12, 16, 20, 24, 
28, 32, 36, 42, 48, and X months. The 


“X” specimen may be removed at 
any desired time after 48 months. 
The boards on which the test panels 
are placed face due South at an 
angle of 45° and are painted a dull 
black. The panels are mounted ™% in 
away from the surface of the boards. 
When the exposed samples are re- 
turned for observation at the inter- 
vals stated above, they are first 
washed and then subjected to care- 
ful laboratory comparison and an- 
alysis. 


Special Effects 


For some applications it is not un- 
usual that the color requirements 
involve luminescent or fluorescent 
properties. Such colors in cellulose 
ester plastics may be produced by 
the addition of fluorescent dyes or 
pigments. If “black light” is used 
in connection with these materials, 
many unusual effects are possible. 

Another group of coloring agents 
afford pearl-like effects and, in other 
cases, a sheen simulating metals. The 
most attractive “pearls,” including 
white pearl, are produced by the use 
of natural fish scale pearl essence. 
Other very pleasing colors can be 
made by a combination of natural 
fish scale pearl essence and dyes. 
Synthetic pearling agents may be 
also used to produce similar color 
effects. Pigments do not lend them- 
selves to this type of coloring since 
they tend to obscure the pearlescent 
effect. 

A second group of pearls are those 
made with metallic powders. Many 
types of suitable metallic powders 
are available but several conditions 
require consideration when using 


(To page 223) 


Robert I. Hawley, 
Jr., is supervisor of 
the Tenite color 
laboratory at Ten- 
nessee Eastman Co., 
Kingsport, Tenn. He 
began work with 
the company in 1935 
after graduating 
from Lincoln Me- 
morial University at Harrogate, Tenn. 
His entire length of service, which con- 
sists of 19 years, has been devoted to 
the coloring and color problems of 
Eastman cellulose ester plastics. 
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M ETALLIZED plastics sheets are 
moving up in the plastics world. 
Originally conceived for use in a 
minor capacity as sequins or as dec- 
oration for Christmas cards and 
novelties, the plastics sheets with a 
thin, permanent coating of metal 
have now successfully invaded such 
important new fields as refrigeration, 
automobiles, home appliances, pack- 
aging, and displays—and a number 
of other progressive manufacturers 
of durable goods are already eying 
the material with more than idle 
curiosity. 


Vacuum Metallizing 

According to the three leading 
suppliers of metallized plastics 
sheets—Coating Products, Engle- 
wood, N. J.; Gomar Mfg. Co., Inc., 
Newark, N. J.; and Hy-Sil Mfg. Co., 


Revere, Mass.—several factors are 


Metallized materials extend plastics design potential into those 


responsible for the sharp increase in 
sales of the material. : ; 
For one, recently improved proc- areas of industry heretofore considered as wedded to metal 
essing techniques have made it pos- ; 
sible to apply the highly reflective 
and long-lasting metallic coating to 
continuous rolls of plastics sheeting 
more quickly and efficiently than 
could be done even two years ago. 
While there are several methods 
of applying the coating, including 
spraying, painting, or printing, prac- 
tically all the plastics sheets used 
today are vacuum metallized (see 
“Vacuum Metallizing of Plastic 
Sheet,” Mopern Ptuastics 31, 122 
(Dec. 1953). Using this method, the 
coating, which can be either alumi- 


Photos courtesy Coating Produ 
Christmas ornaments, formed from ordinary pipe cleaners and die-cut strips of 


metallized acetate, combine eye-appeal with the light weight and strength of plastics 


Junior ‘“‘spaceman"’ can see clearly from inside a metallized acetate viewer in 


helmet. The outside of viewer presents a mirror-like, reflecting surface 





Courtesy E. |. du Pont de Nemours & Co., Inc 
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Metallized Mylar polyester film can be laminated to fabrics or vinyls and appropriately 


embossed for use as paneling, upholstery, or in making handbags, belts, and shoes 


num or silver, depending upon the 
end result desired, is applied by 
vaporizing the metal in a high-vac- 
uum chamber and condensing the 
vapor on the surface of the plastic 
sheet. 

Another factor that has contrib- 
uted to the growth of the metallized 
sheet industry has been the increase 
in types of metallized plastics sheets 
available to meet specialized needs. 
Originally, cellulose acetate was 
practically the only plastic sheet that 
was being metallized and sold. To- 
day, while metallized acetate still 
remains the volume leader, particu- 
larly in highly decorative applica- 
tions, the list of metallized plastics 
sheets has been swelled by the addi- 
tion of metallized styrene, metallized 
cellulose acetate butyrate, and, only 
recentiy, metallized Mylar polyester 
film (see pp. 110 ff). 

Coating Products and Hy-Sil sup- 
ply all four types of metallized plas- 
tics materials. Gomar also supplies 
all four types as well as rigid vinyl. 
The materials may be had from all 
three companies in roll form or sheet 
form, in gages up to 0.030 in., and in 
widths up to 40 inches. 


Design Potential 

Among the first to realize the po- 
tential of metallized plastics sheets 
that can be easily fabricated into 
unusual shapes was the toy designer. 
The number of toys and novelties 
today that are fabricated entirely of 
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metallized sheet or which use the 
material for component parts covers 
a wide area, ranging from the Marx- 
man “Skyroplane” model airplanes 
fabricated of silver-metallized sty- 
rene to a vacuum formed gold-met- 
allized butyrate mute used in con- 
junction with the metallized molded 
styrene toy trumpet being marketed 
by Emenee Industries, Inc., New 
York, N. Y. 

One very popular application for 
the material in the toy and novelty 
market has been in the fabrication 
of pinwheels, streamers, and similar 


Entire top of mute (right) for met- 
allized melded styrene trumpet 
(below) consists of vacuum formed 
metallized butyrate sheet. Gold 
color of sheet matches trumpet 


Council 


action toys for the younger children. 
According to the manufacturers of 
these items, the shimmering reflec- 
tion of the material as it whirls 
around holds a special fascination 
for the youngster. 

In the field of pseudo-scientific 
toys, one-way viewers made of met- 
allized acetate sheet and installed in 
space goggles, space masks, or space 
helmets add much to the basic ap- 
peal of the toys. Using a special 
process, acetate sheet can be coated 
in such a way that you can see 
through it clearly in one type of light, 
but will get a mirror-like reflection 
under another type of light—a tech- 
nique, incidentally, which has been 
put to good use in the design of sev- 
eral unusual displays. Placed in 
front of an advertising message in 
such displays, the metallized sheet 
is alternately transformed by a 
flashing light from an opaque mirror 
to a transparent window. 


Eye-Appeal 

Since it is a basic merchandising 
tenet that eye-appeal can make or 
break a product or promotion, met- 
allized plastic sheet is finding one 
of its most important outlets in 
brightening up various novelties, or- 
naments, packages, Christmas cards 
and greeting cards, signs, and dis- 
plays. The versatility of the material 
is especially evident in such applica- 
tions. Metallized plastic sheet can be 
laminated to paper, cardboard, wood, 
fabrics, or even metal. It can be em- 
bossed, formed, folded, die-cut, 





stitched, or sewn. Pressure-sensitive 
or self-adhering backings can be 
easily applied to the material and 
printing or silk screening shows up 
excellently on the metallic surface. 

With this range of fabricating 
techniques at his command, the 
ability of any manufacturer to create 
“new and unusual” effects is virtu- 
ally limited only by his imagination. 

Prince Matchabelli perfumes, for 
example, are packaged in an unusual 
display set-up box that utilizes an 
arched gold mirror-like backdrop. 
Mary Chess, Inc., New York, N. Y., 
also a perfume supplier, uses an at- 
tractive gift package arranged like 
a section of a chessboard, in which 
the background consists of a sheet 
of gold-metallized acetate cut out to 
suggest a castle. 

Another packaging technique for 
making effective use of metallized 
plastics sheeting as an economical 
sales stimulant has been developed 
by several manufacturers in the 
watch and jewelry line. These man- 
ufacturers laminate a sheet of met- 
allized plastic to the back of a dis- 
play box and then paste a velvet or 
satin covering over the sheet so that 
only a gold or silver trim is visible 
around the edges. 

Because of its highly reflective 
properties, the metallized plastics 
sheets can also be used as an inex- 
pensive mirror for toys, low-cost 
compacts, novelties, or ornaments. 


Vacuum Forming 

Although in the form of flat signs, 
metallized plastic sheet has enjoyed 
an excellent reputation for some 
time, the recent emphasis on vacuum 
forming as a fabricating technique 


Ease of fabrication of 
versatile metallized 
materials permits the 
creation of unusual 
and realistic effects in 
Christmas cards 


Courtesy Coating Preducts 





Courtesy Coating Products 


Display set-up box for 
perfume is dressed up 
by adding a glittering 
backdrop fabricated of 
gold-metallized ace- 
tate sheeting 


Applications for metallized plastic sheeting run the gamut from silk-screened flat 


and vacuum formed signs to shimmering pinwheels and clock faces 


has considerably improved the po- 2 : tastes ’ 
tentialities of the sign and display ‘ 
field as a major market for metal- great 


lized materials. s e 
Since metallized materials take | 


silk screening so well, the sheet can aS MOHT LAGER eEER 


be pre-printed with a message or THE ORIGINAL 
illustration in distortion and then ‘2 i A a"? 
vacuum formed so that the colors Sucsedick Pros 
register in position on the formed 
piece. An attractive display—strong, 
light in weight, and with the special 
three-dimensional qualities of metal 
—can thus be produced without the 
expensive fabrication which had 
previously been required to achieve 
this type of effect. Particular em- 
phasis in the vacuum formed dis- 
play and sign field has been plac- 
(To page 226) 
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Flea Powder Dispenser 


Grooming the dog can be a relatively simple operation 
with the use of a new combination comb and flea powder 
dispenser molded of cellulose acetate butyrate. The 
sturdy comb is easy to clean, stainproof, and fits com- 
fortably in the palm of the hand. 

The back of the comb is so designed as to provide a 
powder well for the flea or grooming powder. An 
elongated sliding cover moves along channeled grooves 
in the opening of the well to securely close the back 
once the comb is filled. Five enlarged teeth in the comb 
are hollow and allow the powder to trickle down through 
the teeth and onto the animal by gravity-feed. While in 
use, the openings of the teeth are actually under the 
hair, allowing the powder to be placed close to the skin. 

The comb is injection molded in a two-cavity mold on 
an 8-oz. machine and is gated at the end of the handle. 


Crepits: Manufactured by Victory Plastics Co., 81 Apsley St., 
Hudson, Mass., Cellulose acetate butyrate supplied by East- 
man Chemical Products, Inc., Kingsport, Tenn. 


Desk Pad With Cigarette Dispensing Feature 


Combination memo pad holder and cigarette dispenser 
molded entirely of high-impact styrene delivers a cigar- 
ette each time the pad is opened. A pack of king-size or 
regular cigarettes can be loaded into the magazine-like 
top which is covered with a friction-fit lid. A molded-in 
hinge mounted to the top by a pin-and-socket arrange- 
ment engages a single cigarette when the top is in a 
closed position. When the top is raised, the cigarette falls 
into a holding groove in the hinge, ready to be removed. 
A slot in the base of the pad engages a lug which is in- 
corporated in the hinge to join the two sections. The 
base has a raised molded-in rim which secures and po- 
sitions a memo pad. Included with the desk set is a 
perpetual calendar. 

The “Cig-Flip” Pad is injection molded in five sep- 
arate parts in a five-cavity mold on a 6-o0z. machine. The 
two sections of the magazine and the lug are perma- 
nently cemented into position. 

Crepits: Molded by Garray Plastics Co., 32 Washington Ave., 


Belleville, N. J. for Artplex Inc., 2 Broadway, New York, 
N. Y. Molded by Damascus Tool Co., Union, N. J. 








Compartment Bag Converts to Oversize Pad 


A versatile vinyl covered 3-compartment bag that 
zips open to a pad four times its closed size can be used 
to carry picnic supplies, bathing suits, towels, diapers, 
etc. When fully open, the Tote-A-Pad is ideal for use in 
a playpen, at the beach or on a picnic. The outside and 
reverse vinyl surfaces are water and stain proof. 

The pad is available in two outer trims—linen weave, 
a 4-gage embossed vinyl; and bamboo weave, an 8-gage 
embossed vinyl. Reverse side is 4-gage linen weave. In 
either case, the padded sections are filled with Tufflex, 
a cellulose wood product which serves both as an in- 
sulating and a cushioning material. All seams are ma- 
chine stitched; 4-gage white vinyl is used as a seam 
reinforcement. Handles are attached to the compartment 
bag with metal gromments. Pads are available in a 
number of colors in any combination of two colors. 


Crepits: Manufactured by Padded Accessories, 217 S. Waverly 
St., Yonkers, N. Y. Vinyl and Tufflex supplied by Harte & 
Co., Inc., New York, N. Y. 


Leakproof Oil Can With Interchangeable Spouts 


A polyethylene squeeze bottle is used in an oil can 
called “Oil-Well,” which has interchangeable rigid and 
flexible spouts of cellulose acetate butyrate and poly- 
ethylene tubing for versatility in operation. A leakproo! 
polyethylene cup seal, fitting into the neck of the oil can, 
prevents the lubricant from spilling while in use. The 
spouts are introduced through a phenolic closure cap 
which threads into the can and completes the seal. 

Controlled flow can be maintained by regulating the 
amount of hand pressure applied to the container. Be- 
cause of the translucency of the materials, the oil level 
in the container and spout is visible at all times. The en- 
tire contents of the oiler can be utilized and refilling is 
accomplished by removing the cap to add additional oil. 
Crepits: Manufactured by Kelsey Products, 429 Howe Ave., 
Passaic, N. J. Polyethylene bottle molded by Royal Mfg. Co., 
Inc., Prescott, Ariz. Polyethylene tubing and cup seal by 
Irvington Varnish & Insulator Co., Irvington, N. J. and Lume- 
lite Corp., Pawling, N. Y. Phenolic cap molded by Armstrong 
Cork Co., Lancaster, Pa. Butyrate tips molded by Gries Re- 
producer Corp., New York, N. Y. Polyethylene by E. I 


du Pont de Nemours & Co., Inc., Wilmington, Del. Butyrate 
by Eastman Chemical Products, Inc., Kingsport, Tenn. 

















Air Conditioner Cabinet Front 
Courtesy: Philco Corporation 


Hydrotel Milling is 
one of many Midland 
Services for molders 






from the makers of MAN-SIZE Molds 


Yes, MD&E will undertake the Big Ones, as big as 1680 square inches. 


And they get the same tender care we give to our smallest hobbed 










cavities . . . the precise touch . . . the perfect finish. For the Big Die, 


Call on the makers of Man-Size Molds 


MIDLAND 


DIE & ENGRAVING COMPANY 
1800 W. Berenice Ave., Chicago 13 * GRaceland 2-1131 














up to 60” x 28” 


MAKERS OF HOBBED CAVITIES + DIE CAST DIES * ENGRAVED DIES * STEEL STAMPS * PANTOGRAPH ENGRAVING 
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PLASTICS ENGINEERING 


F. B. Stanley, Engineering Editor 


New Concept of Hot-Runner Molding 


Advantages of hot-runner molding become more practical 


with the development of the principle of external runners 


| peep are almost as many differ- 
ent approaches to mold design for 
fully automatic injection molding as 
there are breeds of dogs, and just as 
many differences of opinion as to 
the best way to do the job. 

Should the entire shot—with all 
sprues, runners, and parts connected 
—be ejected as a unit, or should the 
gates be cut while the mold is still 
closed, and then the runner network 
and the parts ejected separately? 
Should the gates be cut after the 
mold is open, but before ejection? 
Will pin-point gating, in conjunction 
with hot-runner mold design (thus 
eliminating from the ejection prob- 
lem all but the parts), be better? 

* Reg. U.S. Pat. Off 


FORCE PLUG 


MOVING 
TEN! 


FORCE PLUG 


COOLING WATER 


Details of floating nozzles and cross head used in external hot- 
runner molding. While these components are shown here de- 
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Some authorities argue vehemently 
for one procedure while others are 
just as positive that another has 
more advantages. There is, however, 
quite general agreement that not all 
parts lend themselves to automatic 
molding and, for those which do, 
that the mold must be especially 
designed for that purpose. 

There has been a great deal of 
talk about hot-runner molds, but so 
far it has been nearly impossible 
to place an order for such a mold 
with a tool maker unless the mold 
design has been completely worked 
out by the company wishing to place 
the order. In other words, the know- 
how of hot-runner mold design is far 
from being wide-spread. Among 


STATIONARY 
PLATEN 


other things, it requires knowledge 
of the answers to the following ques- 
tions: How much heat will be needed 
in the runner plate? How can there 
be assurance of uniform temperature 
throughout this plate? Where shall 
the thermocouples be placed for con- 
trolling the temperature? How shall 
the hot-runner plate be insulated 
from the colder mold, and what 
should be used for insulation? Can 
we be sure the gates will not freeze? 


External Hot Runners 


A new approach to the elimination 
of cold runners, which seems to get 
around all the problems in hot-run- 
ner mold design, has recently been 
proved-out in actual operation by 


HEATED 
CROSS 
HEAD 


FLOATING NOZZLES 


PARTING LINE HEATING 


signed for two-cavity operation (molding tumblers), they can be 
readily adapted to single- or multiple-cavity injection molding 
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FLOATING 
NOZZLES 


External hot-runner molding of tumblers produces de-gated breaking pin-psint gates located at center of bottom of each 


molded pieces. As mold opens, tumblers stick on force plugs, tumbler; as it opens more, stripper plate forces pieces off plugs 





Two-cavity tumbler mold mounted on machine; double nozzles and cross head are disengaged 


Die platen with holes for multiple nozzles; connecting nozzle and cross head are retracted 





the Engineering Dept. of Improved 
Machinery, Inc. For want of a better 
name it is called Multiple Nozzle or 
External Hot-Runner molding. The 
following description of this novel 
development has been prepared by 
George W. Whitehead of Impco. 

In this method of molding, the die 
is so designed as to allow a nozzle 
or an arrangement of nozzles to gate 
directly into the cavity or cavities. 
It can be used with one, two, three, 
four, or more nozzles, so arranged 
as to afford good solid contact with 
the die without leakage. Leverage 
is important and must be considered 
for each particular arrangement of 
nozzles in order to prevent leakage. 
One, two, or three nozzles present 
no particular problem; however, 
four nozzles require use of two 
groups of two nozzles each. 

One nozzle has been used exten- 
sively before in external hot-runner 
molding; however, two or more had 
not been applied in practice to any 
extent. Impco, therefore, decided to 
investigate multiple nozzles. 

The advantage of this procedure 
is that it eliminates runners and 
sprues, a condition which is highly 
desirable in automatic molding. A 
so-called hot-runner mold would, 
therefore, appear to be the answer. 
But hot-runners, when they are 
built into the mold, have the ob- 
jectionable characteristic of being 
inaccessible when starting up, or 
when a gate plugs for one reason 
or another. Furthermore, the prob- 
lem of insulating a hot-runner from 
a relatively cold mold is one that is 
not susceptible to easy solution. 
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By the use of multiple nozzle ar- 
rangements, all these objections are 
eliminated. The multiple nozzle ar- 
rangement can be readily disengaged 
from the die. It makes contact with 
the die only at the very tip of the 
nozzle and, therefore, a major in- 
sulating problem is eliminated. 

The drawing on page 123 shows 
the cut-away cross section of the 
nozzle arrangement to show how this 
method was applied in molding two 
12-0z. tumblers. It should be noted 
that the only contacts of hot metal 
with the relatively cold mold are the 
actual tips of the floating nozzles. 
All other the 
head, nozzle, 


parts—the nozzles, 
the 


and the heating cylinder—are sur- 


cross connecting 
rounded by air. The cross head is 
protected against the danger of radi- 
ation loss by means of asbestos 
board disks. 

Thus the mold may be cooled to 
whatever degree desirable without 
affecting the nozzle, or hot-runner 
arrangement. 

Independent temperature control 
of the bottom insert which contacts 
permits regulating the 
temperature at that point to the re- 
quired degree. 


the nozzle 


Many Ways to Use 


The potential of this multiple noz- 
zle arrangement is great. There are 
many ways in which it can be used. 
For example, the use of only one 
nozzle, off-centered, might be ap- 
plied to a single cavity which can 
be gated on the side or at one end. 
Furthermore, a combination of an 
off-center nozzle, multiple nozzle, or 
even a center nozzle, with under 
parting line gate shearing offers un- 
limited possibilities. 

The photographs 
this article show the actual set-up 
of an Impco H.A2-65 machine with 
a two-cavity tumbler mold and a 
double nozzle arrangement. 

Details and comments on this set- 
up follow: 

Heating Cylinders: Rear heating 
bands controlled by one thermo- 
couple and proportioning type py- 
rometer. Front heating bands con- 
trolled by one thermocouple and 
proportioning type pyrometer. 

Cross Head: Heating band con- 
nected to front of heating cylinder 
control. 

Nozzles (two): Heating band con- 
trolled by only one thermocouple. It 
was found unnecessary to control 


accompanying 
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Double nozzles in place of holes in stationary die platen; cross head is retracted 


each nozzle. Thermocouple in one 
nozzle controlled both nozzles. 

Operating Conditions: Two cavity 
tumbler die. Cycles per hour—300 
plus. Weight of shot—2.6 ounces. 
Material—impact styrene. Pounds 
plasticized per hour—50. 

The basic feature of this mold 
design centers around the use of an 
auxiliary heated nozzle on a heated 





Photos courtesy Improved Machinery, Inc 
Nozzles and cross head in place, heating cylinder moved forward, ready for operation 


cross-head feeding into a multipli- 
city of heated nozzles, with the en- 
tire arrangement insulated by air 
from the mold except at the contact 
points between nozzle and mold. 
This arrangement eliminates all in- 
sulation problems which to date 
have presented the biggest draw- 
backs to more wide-spread use of 
hot-runner molds. 
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Extrusion of Acrylic Rod 


Modern Plastics 


Precise control of temperatures throughout the production process has made 


possible the extrusion of accurately dimensioned, strain-free, high-quality stock 
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Photos courtesy Kemtek Corp. 
Fig. 1—Electronic control equipment for regulating temperature on six separate zones of 


the extrusion machine—four zones on the extruder cylinder and two zones on the die 








Fig. 2—Closeup of die producing 1 /4-in. diameter opaque white acrylic rod. Material 


issuing from die is pulled onto conveying rollers machined to one-half of rod diameter 
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— just recently, attempts at 
producing acrylic rod stock by 
extrusion resulted in commercial 
disappointment. It was almost im- 
possible to keep the rod concentric; 
the product had to be centerless 
ground and subsequently polished 
to meet specifications. In addition, 
extruded rod exhibited strains that 
had to be relieved by time-consum- 
ing and costly annealing. 

By contrast, high-quality, strain- 
free acrylic rod could be produced 
by casting. Here, too, however, di- 
ameter control presented a problem 
that, in most cases, had to be solved 
by grinding and polishing. 

But the inherent economic ad- 
vantages of the extrusion process 
could not be ignored and, as re- 
search continued, extruders found 
out how to produce extruded stock 
to dimensional tolerances—but it 
still required annealing. 

Final step toward the desired end 
has been taken by Kemtek Corp., 
Newark, N.J. That company now 
reports commercial production of 
extruded acrylic rod, in a range of 
diameters and colors, which is both 
concentric and _ strain-free as_ it 
comes off the extruder conveyor. 

According to Albert J. Pastine, 
president of Kemtek Corp., the se- 
cret of success in this extrusion op- 
eration can be attributed directly 
to exact temperature control. This 
temperature control is exercised net 
only at the extruder and the die, 
but also in the cooling bath through 
which the extruded rod passes prior 
to cut-off. Rod is now being pro- 
duced in diameters from %6 to 1% 
in. and in some 60 colors as well as 
clear. All colored material is pro- 
duced by the dry coloring method, 
yet control is so good that exact 
color matches are accurately made. 


Temperature Control 


Kemtek has’ been extruding 
acrylic rod for some time with fair 
success, but it was not until the past 
few months, when all of its 21%4-in. 
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Flashlight Housing 
molded for 
BURGESS BATTERY CO 


Freeport, Ulinots 






Economical production has a special meaning 


9 ] for us that always results in better plastic 
a , 

products for you. Low priced—high volume 

items like this Burgess pocket flashlight 


solves 2 flashlights housing problem illustrate how we put economy and quality to 


work together. Naturally costs had to be kept 
down while keeping quality “up” in producing 
this flashlight housing. Although it ts a small and outwardly simple case, actually 
there was a definite and unique problem solved by making full use of a surprisingly 
compact space. Through careful engineering and advance planning we have 
developed our own method of cutting costs without ever cutting quality. This 
production skill that saves you money while giving you a better job is the core of 
our service to you. Let us show you how we can combine economical production and 


quality craftsmanship for your product. Tell us today when you want to see us 


CONTINENTAL © caAN COMPANY 


MILLS PLASTIC DIVISION 


INJECTION MOLDERS AND EXTRUDERS OF THEROMPLASTIC MATERIALS 


2930 NORTH ASHLAND AVENUE @¢ CHICAGO 13, ILLINOIS 








Fig. 3—Over-all view of extrusion set-up. After passing over shaped conveyor rolls, 


rod moves through hole in flexible baffle into a thermostatically controlled water bath 





Fig. 4—On automatic cut-off equipment, rod moves under a guillotine knife until its 


end actuates a Microswitch at a predetermined length, causing the knife to drive down 


extruders were equipped with the 
latest stepless Modern Plastics Ma- 
chinery Corp. electronic tempera- 
ture control, that it was possible to 
turn out the superior quality rod 
which is being produced today. This 
new control equipment does not op- 
erate on an on-and-off cycle and, 
therefore, completely 
overshooting or undershooting of 
the desired temperature. 


eliminates 
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Figure 1 shows one of these con- 
trols with the necessary electronic 
equipment for handling six separate 
zones. These six zones on the ex- 
trusion set-up consist of four zones 
on the extruder cylinder and two 
zones on the die. For practically all 
acrylic rod extrusions, the zonal 
temperatures are set as follows: 
with the cylinder zone nearest the 
hopper at 360° F., the next zone 


a 


towards the die end is at 350° F., 
the next at 350° F., and the final 
cylinder zone at 275° F. The inner 
die temperature is 340° F., and the 
outer end of the die is set at 350° 
F. with a screw speed of approxi- 
mately 31 r.p.m. on the 2%-in. ex- 
truders, present production ranges 
from 58 to 70 lb./hour. This is a 
marked increase over that attain- 
able before the installation of the 
new temperature control. 

Some exact comparisons are as 
follows: On %%-in. rod, previous 
production high of 45 lb./hr. has 
been increased to 58 lb./hr.; on 34- 
in. rod, production has been in- 
creased from 48 lb./hr. to 61 Ib./hr.; 
on 1%4-in. rod, the previous high of 
55 Ib./hr. has been increased to 
70 lb./hour. 

This gain in output is partially 
due to a decided reduction in scrap 
or rejects and partially due to the 
fact that the accurate control of 
temperature has permitted the ex- 
truder screw speed to be increased 
from 12 to 15 percent. 


Shaped Conveyor Rollers 

The extrusion set-up as now being 
used at Kemtek is shown in accom- 
panying photographs. Figure 2 shows 
a closeup of a die which is produc- 
ing 1%4-in. diameter opaque white 
acrylic rod. As the soft material is- 
sues from the die, it is immediately 
pulled onto conveying rollers which 
are machined exactly to 4 the di- 
ameter of the rod being extruded. 
These conveyor rollers are set at an 
angle to the forward travel of the 
rod and, because of their exact shape 
as well as the angular set, keep the 
rod perfectly round. 

The rod as it issues from the die 
is oversize; it must be drawn down 
by the pull rolls to the required 
diameter. The pull rolls are located 
at the end of the last conveyor 
just before the automatic cut-off so 
that when the rod reaches these 
rolls it is no longer soft although 
still warm. 


Annealing Bath 


Figure 3 is an overall view of a 
rod extrusion set-up. As the rod 
leaves the shaped rollers, it passes 
through a hole in a flexible baffle 
into a water bath. This bath is ther- 
mostatically held at a temperature 
of 80° F. The thermostat controls 
a circulating pump which adds cool 
water as needed to keep the bath 
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at the desired temperature. Accord- 
ing to Kemtek, this cooling bath is 
the secret to the elimination of post- 
extrusion annealing operations. The 
bath keeps the rod from cooling too 
rapidly and also forms a skin on 
the surface which aids in holding 


concentricity. As the rod _ issues 
from the cooling bath it passes 





through a second baffle. The pur- 
pose of these two baffles is to trap 
the water in the cooling bath with- 
out marring the surface of the rod. 
The rod then passes over several 
more shaped rollers and thence on- 
to a conveyor belt which, in con- 
junction with the pull rolls, gives 
the necessary force to pull the rod 


Fig. 5—-Close-up of extruder producing spiral rod of rectangular section. As the rod 
emerges from the die, it is twisted by hand until it reaches the pull rolls (see below) 

















































































Fig. 6—Spiral rod is drawn through pull rolls which are placed at an angle to each 
other, the exact angle being determined by the pitch which is desired in the twisted rod 
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from the die along the rollers and 
through the bath. 

All the rod in the Kemtek plant 
is automatically cut to length by 
a solenoid-controlled, air-operated 
guillotine knife. Figure 4 shows a 
closeup of the equipment being 
used for the cut-off operation on a 
small diameter rod. The rod is 
pushed under the guillotine knife, 
which may be seen in the center 
background, until the end of the rod 
contacts a Microswitch which is set 
to give the desired length. As the 
end of the rod contacts the switch, 
the air cylinder drives the knife 
down and cuts the rod off. As soon 
as it is cut, the trough in which 
the rod is laying tips towards the 
operator, to the left in the photo- 
graph, and delivers the rod to the 
stack shown. In the same illustra- 
tion, the operator is checking con- 
centricity and diameter of extruded 
rod with a “go and no-go” gage. 

Figure 5 is a closeup of an- 
other extruder producing spiral or 
twisted rod of rectangular section. 
As the rod issues from the die at 
the beginning of the extrusion op- 
eration, it is manually twisted until 
the rod reaches the pull rolls. Then 
(see Fig. 6), the spiral rod is drawn 
through pull rolls which are placed 
at an angle to each other. This an- 
gle is determined by the desired 
pitch of the twisted rod. As the rod 
passes through the rollers it is be- 
ing constantly turned, simply be- 
cause one flat of the spiral follows 
the nip of the rollers. The speed of 
these pull rolls must remain con- 
stant in order to achieve uniform- 
ity of spiral. If the rolls were 
speeded up, the spiral would tighten 
up and the section would become 
decidedly thinner. Conversely, if 
they were slowed down, the spiral 
would tend to open up and the di- 
mensions increase. 


Summary 

By accurate temperature control 
of all phases of acrylic rod extru- 
sion and of the cooling bath through 
which the extruded rod passes, di- 
mensions of the rod can be held to 
desired tolerances and strains can 
be relieved in a single, continuous 
operation. By control of dry color- 
ing, colors can be matched from 
batch to batch. By the use of suit- 
able pull rolls, twisted rod of uni- 
form pitch can be 
produced. 


continuously 
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What Causes Mold Erosion? 


Radioactive tracer techniques, applied by the use of 


irradiated sprue bushings in a transfer molding set-up, 


give a true picture of factors influencing mold wear 


OR almost as many years as 
thew have been molded, the 
problem of mold erosion has plagued 
the plastics industry. In the early 
stages of the industry, molds were 
made from a wide variety of alloys 
and were not hardened. As time 
went by, it was learned that harden- 
ing gave a measure of freedom from 
mold wear. Steel, hardened within 
a range of 50 to 60 Rockwell C, 
soon became the accepted standard 
of the industry. As further knowl- 
edge was acquired, the kinds of 
alloys used were gradually narrowed 
down to a chrome steel of the SAE 
3312 type, the type of alloy which 
is in general use today. 

Chrome plating was early recog- 
nized as an excellent means of 
extending the life of the tool. A hard 
chrome plate (0.001 to 0.003 in. 
thick) has been found to extend the 
tool life ten-fold. This is not entirely 
satisfactory, however, since chrome 
plating often chips, which means 
that the tool must be taken out, 
stripped, repolished, and rechromed; 
a costly process, incurring loss of 
production as well as the customer’s 
wrath. With the advent of large 
moldings, such as television cabinets, 
the problem of plating large tools is 
magnified. The size of available plat- 
ing facilities becomes a_ limiting 
factor, and the possibility of mold 
chipping in large tools becomes more 
likely. 

Chrome plating, therefore, has not 
been used to any great extent on 
large part tools to prevent wear and 
repair. If chrome plating is not the 
answer, then the molder may well 
ask, what is the solution to costly 
down time for repolishing worn 
tools? 

Since metallurgy has not provided 
the answer, the molder obviously 


*General Electric Co., Chemical Materials Dept., 
Pittsfield, Mass. 
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Photos courtesy General Electric Co. 


Gamma count of plastic slug molded through irradiated sprue bushing is determined with 


scintillation counter. Slug is inside cast-iron bell which serves as protective enclosure 


must turn to the molding powder 
manufacturer. Can the formulation 
be modified to give greater freedom 
from wear? What are the effects of 
process variables on tool wear? What 
types of materials are best from this 
standpoint? What are the effects of 
pressure and temperature on tool 
wear? These and other questions 
immediately come to the mind of 
the molder. 

The material supplier’s knowledge 
is often limited to generalizations 
and impressions acquired over the 
years. He thinks he 
knows) that mica-filled and asbestos- 
filled heat-resistant materials cause 
greater mold wear than general- 
purpose woodflour-filled materials. 
He has been told, and has observed, 
the effect of general-purpose ma- 
terials which contain mineral modi- 
fiers against those general-purpose 
materials which do not contain min- 
eral modifiers. 

This immediately puts him on the 
horns of a dilemma. If mineral 


knows (or 


modifiers caused erosion, how then 
to eliminate them and still obtain 
the improved appearance that they 
give? How shall he formulate colors 
without using inorganic pigments 
and still retain color over the tem- 
peratures and times occurring dur- 
ing the molding cycle? Can he use 
any inorganic materials? If so, how 
much? 


Time-Consuming Tests 
Obviously, the answers to these 
question are not easily obtained. The 
material supplier might, of course, 
devise a test mold and run it until 
wear occurs. Such a test would be 


extremely time-consuming and 
would not lend itself easily to a 
thorough investigation of all the 
factors involved in mold erosion. 
Due to the cumbersome nature of 
such a test, the best he could hope 
for would be a study of a few 
isolated variables, or he might make 
a chemical analysis of the molded 
part for traces of mold steel. How- 
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ever, this avenue is not adequate 
since the quantity of mold steel 
eroded in any one shot is so minute, 
as compared to the iron already 
present in both free and combined 
form, that even a spectrographic an- 
alysis would not pick up the traces 
of metal involved. What is obviously 
needed, on the basis of calculations, 
is a test which would detect one part 
of mold steel in twenty million. 
With the growing knowledge de- 
rived from nuclear physics, a meth- 
od of detecting and 
minute metal 


measuring 
particles through 
radioactive tracer techniques sug- 
gests itself. If such a test could be 
developed, it would fulfill all the 
requirements for a fast, easily dupli- 
cated test and provide a number 
which could be assigned to a parti- 
cular variable. Such a test would 
be capable of a high degree of 
accuracy and reliability. 


Approach to Tracer Techniques 

In order to employ 
tracer techniques, the 
erosion 


radioactive 
amount of 
occurring in an average 
material had to be first 
measured by some other method in 
order to calculate the degree of 
radioactivity to be induced. A test 
was devised in which the molding 
powder was extruded past a torpedo 
or spreader. The spreader was 
weighed and measured carefully be- 
fore the start of the test. Material 


molding 


was extruded continuously past the 
torpedo until visible signs of erosion 
or wear occurred. After weighing 
and measuring the torpedo and 
determining the amount of molding 
compound used, it was a simple mat- 
ter to calculate the amount of metal 
worn off per pound of material ex- 
truded past the torpedo. 

The question might be asked; why 
not use this as a mold erosion test? 
The answer is simple. It could be 
used except that it requires two 
men to run the test over a week- 
long continuous operation. Further, 
time is also consumed in repolish- 
ing the torpedo after each test. The 
reproducibility is also subject to 
question since scratches would af- 
ford a toehold where the material 
might start eroding more quickly. 
While this test certainly is not par- 
ticularly feasible, it is satisfactory 
for providing a general idea as to 
the magnitude of metal eroded for 
the purpose of calculating the 
amount of radioactivity to be in- 
duced for use of tracer techniques. 

First consideration was given to 
using a drinking tumbler mold 
which might duplicate, in miniature, 
a television cabinet mold. We were 
counseled against using a complete- 
ly radioactive mold since the cost 
of activating such a large mass of 
steel would be prohibitive, even if 
such a large object could be con- 
veniently placed in the atomic pile. 


Sprue bushing, irradiated to provide source of gamma radiation, is placed into one mold 
section with long-handled tongs, prior to measurement of erosion in the mold steel 











































































Furthermore, the hazard to person- 
nel with such a large radioactive 
mass would be very difficult to 
overcome. A mass such as this would 
require extensive shielding and re- 
mote control apparatus for molding. 


Hazards Considered 


Consideration was next given to 
building a light shell of steel which 
could be activated and then clamped 
into the cavity or onto the plunger 
of the tumbler mold. We were coun- 
seled that such a shell of steel would 
have to be very thin (in the neigh- 
borhood of 0.062 in.) in order to be 
within the safety limits established 
after irradiation. This would cer- 
tainly involve considerable machin- 
ing difficulty. 

Since the heat of the atomic pile 
is great and there is a tendency for 
molecular rearrangement, there was 
also the chance for dimensional 
changes which would be sufficiently 
great to cause considerable difficulty 
in installation. Again the personnel 
hazards in handling such an object 
and installing it in the mold were 
considered to be too great. A further 
deterring factor was that it would 
be diffcult to obtain accurate counts 
with such an irregular shape. It was 
decided, therefore, to employ a 
transfer mold of the type employing 
a sprue bushing for transfer of ma- 
terial through the runners and gates 
and into the part. 

The level of radioactivity required 
for accurate counting is a function of 
the mass of the material to be acti- 
vated. Also, it was necessary to keep 
the mass as small as possible in 
order to keep personnel hazard at 
a minimum. The sprue bushing em- 
ployed weighed approximately 100 
g., which appeared to be a satis- 
factory mass to handle easily. The 
particular mold involved lent itself 
readily to easy assembly and dis- 
assembly. (It had been noticed that 
the sprue bushing on this type of 
transfer mold was subject to erosion 
rather early in the life of the mold, 
which was another reason for choos- 
ing such a part for irradiation.) The 
radioactive bushing could be easily 
handled with long tongs, placed in 
the mold, and the mold bolted 
together very rapidly and with rela- 
tively little hazard. 

The next factor to be considered 
was the composition of the steel in 
the sprue bushing. SAE 3312 mold 
(To page 137) 
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tailed, have good finish. 


P.. oduction of these intricate electrical parts is easier 
than it looks with BAKEeLire Phenolic Molding Material 
BMG 5000 Brown 15. Parts are rigid upon hot discharge 
from the mold. They're free of warpage and blistering 
significant factor in pieces with many thick and thin sec 
tions. Finished moldings are dimensionally stable and 
mec hanically strong so you have far fewer reyec ts. 

Outstanding blend-to-blend uniformity is one reason 
for the success of BMG 5000 Brown 15. By careful qual 
ity control, variations in blend and resulting molding diffi- 
culties have been overcome. 

In addition, this material offers you wide molding lati- 
tude and all-round utility. It gives excellent results on either 


compression, transter or plunger molding equipment. 


‘GREATEST VARIETY, LARGEST RESOURCES 
CS KEYED TO YOUR NEEDS 


Electrical parts molded from BMG 5000 Brown 15 are finely de- 
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BAKELITE 


STYRENE 
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Cake cover molded of BAKELITE SMD 3500 Polystyrene Molding 
material by Columbus Plastic Products, Inc., Columbus, Ohio. 


This sparkling cake cover is one of the products in which 
a new BAKELITE Styrene Plastic-SMD 3500—makes its 
debut. 

The big feature of SMD 3500 is a rare combination of 
high plasticity and fast set-up time. In a recent field test, 
it cut mold-filling time from 12 seconds to 7 seconds—a 
10% reduction! It also speeded setup time by as much as 
25%... an important accomplishment for such a highly 
plasticized material. . ; 

You can use SMD 3500 on all types of injection mold- 
ing machines. Its increased rate of fill raises your output, 
results in fewer and less noticeable weld lines, reduced 
strain, fewer rejects. It’s easily colored, durable, and re- 


sistant to foods, chemicals, moisture and grease. 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation UCC) 
80 East 42nd Street, New York 17, N.Y. 



















| = plugs and caps protect pipe and fitting threads in 
transit ... and demonstrate the toughness of BAKELITE 
Polyethylene. This material takes plenty of banging 
around without chipping, cracking or shredding. It’s flex- 
ible enough to form a snug, threaded seal . . . soft enough 
to prevent thread damage. And its reasonable cost makes 
these parts expendable. 

You can mold BakeE.iTeE Polyethylene into practically 
any shape, color it almost any shade and give it a variety 
of surface textures. Resists cracking, age and abrasion... 
has good dielectric strength, stays flexible down to —70 
degrees F. Foods, chemicals, solvents and moisture have 
virtually no effect on it. Lightest of all commercial plastics. 
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POLYETHYLENE 


PLASTICS 


“Caplugs,” threaded seal and shipping caps, molded of BAKELITE 
Polyethylene by Protective Closures Co., Inc., Buffalo 23, N.Y. 








Ree new car probably has dozens of little parts like 
these. Made of BAKELITE Vinyl] Elastomeric Plastics, they 
serve as grease seals, insulators, bushings and trim fittings 
on many of the latest models. These tough plastics stand 
up to blistering sunlight, road dirt, driving rain and snow 
for years. They won't rot, crack or scuff. Fuel and lubri 
cants won't harm their good looks. 

BAKELITE Vinyl Elastomeric Plastics will give your 
product the same advantages. You can mold them easily 

. be sure they'll be faithful to fine mold details. You 
can give them virtually any color and various degrees of 
resiliency. They have good dielectric strength and lasting 


flexibility even at below-freezing temperatures. 
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Automobile parts molded of BAKELITE Vinyl Elastomeric Plastics 
by Detroit Macoid Corp., Detroit, Mich. 









T, meet today’s increased competi- 
tion, your product must have the 
right quality at the right price. And 
both factors, of course, begin with 
the right raw materials. 

When you buy from Bakelite 
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Company you can pick the materials 
with the properties that suit your job 
best. At this one source is the great- 
est variety of plastics in the industry. 
Here, too, is a technical team of plas- 
tics specialists ready to help you 
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PHENOLICS - STYRENES - POLYETHYLENES - VINYLS 
FLUOCGROTHENES - POLYESTERS - EPOXIES 


with any plastics problem. 

If you need assistance, talk it over 
with the Bakelite Company sales 
representative in your city. Or write 
directly to Dept. YN13, outlining 
your problem. 
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Division of Union Carbide Canada Limited, Belleville, Ontario 


In Canada: Bakelite Company, 








BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation UCC} 
80 East 42nd Street, New York 17, N.Y. 
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plasticizer TOF 


\ 


The price is reduced, availability is 
increased, and FLEXOL Plasticizer TOF 
(tri [2-ethylhexyl] phosphate) is a 





polished and proven performer. TOF 
and vinyls have been real troupers 
together because of this unusual com- 


(0) bination of properties: 


Unexcelled low-temperature 
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Flame resistance 


Fungus resistance 





Resistance to water extraction Te 
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TOF comes to you direct from successful appearances 
in vinyl upholstery, rainwear, outerwear, coated 
fabrics, window channeling, cable jackets, strippable 
coatings, plastisols, and foamed vinyls. TOF may 

be the answer to your plasticizing problems. 


to new price information, technical data, or samples is 

a letter or phone call to the CaRBIDE office near you. 

In Canada: Carbide Chemicals Sales Company, Division 
of Union Carbide Canada Limited, Toronto. 





Carbide and Carbon Chemicals Company 
A Division of 


Union Carbide and Carbon Corporation 


. 6's . 30 East 42nd Street [qi New York 17, N.Y 
The term “Flexol” is a registered trade-mark of 





Union Carbide and Carbon Corporation. 
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In Canada: Bakelite Company, 


Division of Union Carbide Canada Limited, Belleville, Ontario 








After mold with radioactive sprue bushing has been installed in press, area is monitored 
with irradiation survey meter to determine safe working limits for operating personnel 


steel has a typical analysis as fol- 
nickel; 1.5% chromium; 
0.17% carbon; 


lows: 3.5% 
0.45% 
remainder—iron. 


manganese; 


If these elements were to be irra- 
diated, what would be the products 
and what would be their half life? 
Since it was decided to count gam- 
ma rays, the type of emission had to 
be determined also. The chart of 
the nuclides show that the above 
elements when irradiated, yield the 
following products: 

Nickel 64 is the only nickel iso- 
tope which yields gamma rays. Only 
1% of the nickel present is in the 
form of nickel 64 which gives Ni,, 
at 2.56 hr. half life. This could be 
ignored. Carbon yields no gamma 
rays, and manganese is present 100% 
as Manganese 55. Mn., yields a high 
degree of gamma radiation when 
irradiated to Mn.,, with 2.59 hr. half 
life. Chromium is present to the ex- 
tent of 44% Cr.,. This yields 
chromium 51 with 27 days half life 
and a reasonable amount of gamma 
radiation. Iron, the major constitu- 
ent, is present to the extent of 0.33% 
iron 58 which yielded iron 59 with a 
45-day half life and a reasonable 
amount of gamma radiation. It ap- 
peared that iron and chromium had 
a sufficiently long half life and 
emitted sufficient gamma radiation 
to be the type of material desired 
for further work. 

The bushing was irradiated in an 
atomic pile at an average thermal 
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flux of 4 10'* neutrons per sec. 
cm.” until approximately 37 milli- 
curies radiation was obtained. This 
appeared to be sufficient activation 
based on the calculations derived 
from the torpedo test. In order to 
decay the short-lived isotopes form- 
ed, the allowed to 
remain in a lead box for two weeks. 
This allowed for the decay of nickel 
65 and manganese 56 to below inter- 


bushing was 


ference levels. 


Protection 

The radioactive bushing was han- 
dled with long tongs and quickly 
placed in position in the bottom mold 
member. The other member was im- 
mediately placed in position over 
the bushing and the mold members 
bolted together. This left one end 
of the bushing exposed. It was im- 
mediately covered with a lead block 
3 in. thick, until the remainder of 
the mold could be assembled. Dur- 
ing all phases of installation of the 
bushing and reassembly of the mold, 
the work was monitored with a 
Radiation Survey meter. The entire 
assembly operation was completed 
in less than 1 hr. with apparent 
safety. The mold was then bolted in 
the press and steam connections 
made. The part to be molded con- 
sisted of a slug 2 in. in diameter ‘by 
2.5 in. high. This part is ideal for 
counting since it possesses sufficient 
mass in a relatively small volume. 
Survey with monitoring devices in- 


dicated that if personnel stayed at 
least 12 in. away from the mold, the 
radiation would be less than 300 mr. 
per 40 hr. week—which is a safe 
weekly dosage. 

Mold temperature was arbitrarily 
set at 330° F., a good average work- 
ing temperature. Molding pressure 
was set at 3.6 tons/sq. in. based on 
the pot area. Preheat temperature 
was set at 250° F.+7° F. The test 
was run by pilling the material and 
preheating it in a dielectric pre- 
heater. The charge to the mold was 
handled with tongs and the press 
closed. After sufficient curing time 
(3% min.), the mold was opened, 
the cull pushed off with a long brass 
rod, the part removed with tongs, 
and the mold blown clean with an 
air blast. This cycle could then be 
repeated for as many variables as 
required: 


Radioactive Metal Picked Up 


As the material flowed through 
the sprue bushing, it picked up min- 
ute quantities of radioactive metal. 
This quantity varied, depending on 
the erosive characteristics of the 
material being molded. The molded 
part contained a_ sufficiently low 
order of radioactivity (less than that 
contained in a luminous wrist watch 
dial) so that it could be safely 
handled without any personnel haz- 
ard. The part was placed within a 
shielded metal housing and gamma 
counts determined using a scintilla- 
tion counter. 

Since the radioactivity of the sprue 
bushing is constantly decaying as 
well as the metal which has been 
eroded into the molded part, gamma 
counts alone cannot be used as an 
absolute measure of mold erosion. 
For each variable or series of vari- 
ables, it is necessary to run one or 
more standard compounds. 

One of these standards (any aver- 
age general-purpose type com- 
pound) is arbitrarily assigned the 
number 1 and all other materials 
expressed as a ratio to it. Thus, the 
decay factor of the radioactive metal 
is nullified and a constant for com- 
parison is always available. Tests 
have shown the ratio of a given ma- 
terial to the standard remains con- 
stant over a six-month period even 
though gamma counts change as 
time goes by. 

From the foregoing description of 
the test employed, it can readily be 
understood that the time required 
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for one complete mold erosion test 
is in the order of 30 min. as opposed 
to approximately three weeks for 
any other method .The method used 
allows for the study of a large num- 
ber of variables quickly and with 
complete safety to personnel, pro- 
viding proper protective precautions 
are taken. 

This leads to some of the factors 
in molding materials which influence 
mold erosion and factors which 
might have no appreciable effect on 
erosion. It has been said that talc 
causes mold erosion. We have found 
that the 


incorporation of talc in 


moderate amounts can have a 
marked effect on mold erosion. In 
the amount normally used as a 
mineral modifier, tale can raise the 
erosion rate up to 20 times that of 
a material containing no talc. It 
should be remembered that tale is 
the lowest mineral on the Mohs 
scale of hardness. Other minerals 
which might be higher on the Mohs 
scale might exhibit a relatively low 
rate of erosion. Apparently erosion 
is tied in with crystal structure and 
not with hardness alone. Some pig- 
ments used in the coloring systems 
of colored materials also have been 





Radioactive sprue bushing is fastened between two mold sections. Lead block is placed 


on top of exposed end of the sprue bushing to shield against gamma ray emission 


To reduce radiation hazards, molded irradiated slug is removed from press with long-han- 


died tongs. Film monitoring badge worn on operator's wrist serves as radiation detector 
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found to exhibit high rates of erosion 
when they are compounded into 
molding materials. 

Considerable work has already 
been done to determine whether or 
not resin modifications have any 
effect on mold erosion. It can be said 
that there appears to be no signifi- 
cant change in erosion rate with 
changes in the type of phenolic resin 
used. Materials which might be 
added to resins to aid in grinding or 
to inhibit caking may have a marked 
effect, however. 


Lubricants Not at Fault 


The lubricants evaluated, oddly 
enough, do not have any effect on 
erosion rate. They do not tend to 
improve the erosion characteristics 
of phenolic molding materials. Vari- 
ous lubricants been 
blended into molding compounds in 
amounts of 1% 


have free- 
with no change in 
rate. The erosion rate of 
material containing blended-in lu- 
bricant is exactly the same as com- 
pound which has no extra free- 
blended lubricant. 

The molder might naturally ask 
what he can do from the standpoint 
of molding techniques to reduce 
erosion. Generally speaking, erosion 
rate is at a minimum with the lowest 
possible pressures and the optimum 
preheat. Mold temperature does not 
influence erosion except as it allows 
lower pressures to be used in the 
molding operation. 

As a result of preliminary work 
sufficient information has already 
been obtained to make possible for- 
mulations of molding materials 
which are extremely low in erosion 


erosion 


rate. Full-scale production is ex- 
pected soon. We are currently in the 
process of proving that the values 
obtained by means of radioactive 
tracer techniques will be borne out 
in actual shop practice. Even though 
it is too soon to say for certain, 
initial results indicate that the radio- 
active tracer technique for determin- 
ing mold wear gives a true picture 
of actual mold wear. 
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How papers by Mosinee make 
products safer, more efficient 


From cooling rooms to heating homes or (HidaAbadabahdalinks 
guarding electrical apparatus — Mosinee : 
specially developed papers help do the 

job better. 


N these and hundreds of other cases involving in- 





sulation, fabrication, lamination, processing or 
packaging — Mosinee papers play an important part 
in getting optimum results with minimum trouble 
and expense. 


It will pay you to find out how Mosinee experts 


cooperate with industry to develop specialized papers. 


Current applications of Mosinee papers will suggest 


immediate ways in which you can make substantial 
Evaporative cooler pads for room coolers 
are made from Mosinee controlled paper. 
information. A high rate of moisture absorption with wet 
strength are two of the critical properties of this 
—— . — ™ highly specialized paper. In addition, this paper 
PROTECTION | : must be adapted to easy slitting and expanding in 
/_ : ; ~ the conversion operation for pad construction. 
Here's typical Mosinee precision control at work. 


savings in time and money. Write today for complete 





Mosinee flame-resistant papers increase safety 
factor of filters employed in warm air heating sys- 
tems. The process of making these papers flame-resistant 
was developed by Mosinee technicians. This process, appli- 
cable to many types of paper, may help you solve a product 
or processing problem. 


MOSINEE PAPER MILLS COMPANY 
DEPT. M © MOSINEE, WISCONSIN 


Special analysis Mosinee papers improve 

performance of electrical components. These 

electrical insulation papers must be closely con- 

trolled to provide a low ash and chloride content. 

They are used extensively as layer insulation between 

turns of field coils and in transformers — from 

Specialists in industrial paper technology — the smallest to one of world’s largest. Ask about 
makes fibers work for industry. Mosinee papers for your electrical requirements. 
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Mold used for contact lamination of fiber glass 
impregnated with polyester resin. Resin #78 is 
resistant to heat, will not crack or distort. 
pressive strength of Marblette’s resin #71 makes it particularly adaptable 


Cast stretch-die used in forming aluminum aircraft parts. The high com- 
to this operation. 


phenolic resin #88 demonstrates the excellent light 
transmitting properties of the Marblette compound. 


| Eee gear housing cast from Marblette 


This picture page shows Marblette’s Phe- 
nolic Casting Resins at work for Tool and Die 
Men and Foundry Men who believe sound 
economics make the best foundation for last- 
ing profits. 


At Marblette you'll find one of America’s 
most versatile groups of specialists in phe- 
nolic resins. And around these men, in the 
last 25 years, Marblette has built up the 
special equipment specialists must have in 
order to provide you with the special liquid 
phenolic resin necessary to meet your spe- 
cific production requirements. The Marblette 
Corporation, Long Island City 1, N. Y. 


The stylus of the pantograph is moved over the contours of the pattern, 
made of Marblette resin #71, reproducing it with complete accuracy 
in the multiple cavity steel die in the background. 


FREE! 98 


page book ® (C— FL) 
Write today for your copy ‘ ‘ iY a r & be 
of the Marblette Manual 7 teh & “ 4 


for Phenolic Casting 
Resins. 


37-17 30th St., Long Island City 1,N. Y. Tel: STillwell 4-8100 


. . a . 
liquid phenolic FESIMS Casting resins for dies and tools - Heat and acid resistant resins - Bonding resins - Metal coating 
Insulating varnish - Bristle setting cement - Laminating varnish - Wood coating - Plastic cements - Sealing resins - Resin foundry core binders 
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Effects of Atomic Radiation 
on High Polymers 


| ove year of the first atomic re- 
actor, 1942, marked the beginning 
of a new era, one that might be 
called the radiation age. The impact 
of radiation on the technical world 
is being felt at an ever increasing 
rate. It is natural that the effects of 
radiation on high polymers should 
be of fundamental interest to the 
plastics and rubber industries. Even 
though we are only at the threshold 
of this new and important develop- 
ment, present indications lead to the 
belief that a study of the deleteri- 
ous and beneficial effects of radia- 
tion on high polymers will open up 
a profitable field. The understanding 
of radiation damage to sealing and 
insulating materials is important to 
the technical and economical devel- 
opment of nuclear reactors. The 
cross-linking of polyethylene and 
other high polymers promises eco- 
nomic advantages in the very near 
future. Before discussing these de- 
velopments further, it may be ap- 
propriate to review briefly the tech- 
nical background which is available 
on atomic radiation and its inter- 
action with matter. 


Atomic Radiation 

There are many different kinds 
of atomic radiation, just as there are 
many different kinds of materials. 
As a matter of fact, the discovery 
of new types of radiation or nuclear 
particles is still a big game for 
physicists today. Excellent descrip- 
tions of the various types of atomic 
radiation may be found in many 
textbooks and technical journals. It 
is unnecessary in the presen article 
to go into detail about what an 
a-particle or a neutron is. For those 
who are bewildered by the wealth 
*Reg. U. S. Pat. Off. 


*+Westinghouse Research Laboratories, East Pitts- 
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When atomic radiation passes through ordinary matter, the energy is 
dissipated largely through ionization and electronic excitation, plus a small 
fraction through atomic displacement and lattice disturbance, and usually an 
even smaller fraction through transmutation. For different kinds of radiation 
and different kinds of matter, the effects differ primarily in degree rather 
than in kind. 

Since high polymers are covalent substances, the effect of radiation is 
largely caused by ionization and electronic excitation. These processes 
cause instantaneous flow of electric current and the breakage and rearrange- 
ment of chemical bonds, and the formation of free radicals. Consequently, 
chemical reactions are initiated. The phenomenological results include gas 
liberation, double-bond formation and elimination, degradation, polymeriza- 
tion, cross linking and vulcanization, vitrification, hydrogenation, and others. 
As a consequence, many important physical properties are changed. 

The implications of atomic radiation are far reaching in their practical 
respect. Understanding of the deleterious effects has already resulted in de- 
velopment of high polymers that will withstand intense radiation. Studies of 
beneficial effects indicate that atomic radiation provides to the scientific 
and technical world a new experimental variable or tool unique in itself. 
Already, high polymers of better physical or chemical properties are pro- 





duced that cannot be achieved otherwise. 








of literature in this field, a simple, 
but authoritative work, Sourcebook 
on Atomic Energy, by the AEC con- 
sultant, Samuel Glasstone, may be 
recommended. In brief, radiations 
pertinent to the present review are 
photons, including both y-rays and 
X-rays, slow and fast neutrons, 
electrons, positively charged heavy 
particles such as protons, deuterons, 
or a-particles, and fission fragments. 
These particles (see Fig. 1, p. 142), 
may be made available from nuclear 
reactors, accelerators, or artificial or 
natural radioisotopes. With the ex- 
ception of fission fragments, which 
have energies in the range 60 to 95 
m.e.v. (million electron volts), they 
usually possess energies below 10 or 
20 m.e.v. Although interactions of 
these various kinds of radiation 
with matter have received consid- 
erable attention, the fundamental 
principles of these effects have not 


been properly emphasized. Before 
we discuss specifically the interac- 
tion of these radiations with high 
polymers, let us first get a bird’s-eye 
view of radiation interaction with 
matter in general. 

We have mentioned important 
types of radiation already. They 
may be classified into two basic 
groups, namely, neutral particle ra- 
diation and charged particle radia- 
tion. The interaction of neutral par- 
ticles with matter yields in most 
cases, as far as we are concerned, 
energetic charged particles. In gen- 
eral, therefore, it may be said that 
if the effect of charged particles on 
materials is understood that of 
neutral particles follows. Charged 
particles may be divided into nega- 
tively charged electrons and posi- 
tively charged atomic nuclei or 
partially stripped atoms, including 
protons, deuterons, a-particles, and 
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Fig. 1—Varieties of atomic radiation and their different interactions with matter 


fission fragments. The radiations 
ultimately concerned in the study of 
radiation effects are thus narrowed 
down to only two kinds, both of 
which are charged particles having 
limited energy, even though the 
original agency may be a neutral 
particle such as a neutron or y-ray 
which, however, possesses strong 
penetrating power. 

It is now possible to discuss the 
generalized effect of atomic radia- 
tions on materials. The problem is 
reduced to the answering of the fol- 
lowing simple question: what is the 
effect of electrons of 0.01 to 5 m.e.v. 
and positively charged particles of 
0.01 to 100 m.e.v. impinging on a 
material, or an assembly of atomic 
nuclei and electron clouds? The 
basic effect is that the charged par- 
ticle gradually loses energy to the 
electrons and nuclei as it passes 
through the assembly until all its 
energy is lost. 

We may now ask: what are the 
dissipative processes? The major 
dissipative process involves the in- 
teraction or “collision” of the 
charged particle with electrons in 
the matter. When the energetic 
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charged particle collides with an 
electron in its path, that electron 
may be ejected from its parent atom 
or molecule and ionization occurs. 
If the collision is at a glancing an- 
gle, the bound electron may gain 
energy without ejection and the 
process is called excitation. The av- 
erage energy spent in these proc- 
esses is about 25 to 35 electron 
volts. Thus a 3-m.e.v. electron, pro- 
ton, or other charged particle can 
ionize or excite about 10° electrons 
in its path. These free or excited 
electrons may cause radical changes 
of physical and chemical properties 
of materials, resulting in the so- 
called radiation effect. Energetic 
charged particles lose over 99% of 
their energies by ionization and ex- 
citation processes within a given 
material. These processes, therefore, 
will be the main concern of the 
present review. 

The energetic charged particles 
may also collide elastically with the 
positively charged atomic nuclei in 
matter and thus transfer energy to 
such nuclei. The energy transferred 
in the elastic collision will produce 


two effects. If this energy is large 


enough to knock the atom from its 
original site, displacement occurs. 
Consequently, vacancies and inter- 
stitial atoms are formed. Many met- 
als exhibit modified properties be- 
cause of displacement. The other ef- 
fect is the generation of mechanical! 
lattice waves or framework waves 
in the assembly, which eventually 
degenerate into thermal motion or 
heat. These two effects are about 
equal, and they both constitute a 
very small fraction of total energy 
dissipated as compared with elec- 
tronic ionization and excitation. For 
high doses of radiation, the ener- 
getic charged particles or neutral 
particles such as slow or fast neu- 
trons also cause transmutation of 
atomic nuclei and thus of atoms, 
which will also change the proper- 
ties of materials. This effect, how- 
ever, is generally small and may be 
neglected here. 

We may summarize the above 
discussion as follows: The passage 
of various’ kinds of _ radiation 
through materials in effect is 
equivalent to the passage of either 
positively charged particles of high 
energy or energetic electrons. In 
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either case, the energetic particles 
gradually lose energy to the materi- 
als and cause ionization, electronic 
excitation, atomic displacement, and 
lattice disturbance, and, to a much 
lesser degree, transmutation. The 
first two processes consume most of 
the energy dissipated by the inci- 
dent particle. 


Penetration of Radiation 

While the number of ionizations 
and excitations caused in materials 
depends primarily on the energy 
rather than the type of the charged 
particle, the particle range in ma- 
terials varies widely with the type 
of radiation. It is thus clear that the 
densities of ionizations and excita- 
tions in materials produced by vari- 
ous radiations of equal energy are 
highest for those with the shortest 
range in the materials. While the 
range of energetic particles is 
treated in great detail elsewhere in 
nuclear texts, Fig. 2* gives some 
general idea of the range of the 
electron, proton, and a-particle of 
various energies in a high polymer 
having the approximate composition 
(CH.,),. It is clear that the elec- 
tron’s range is about three orders of 
magnitude larger than that of the 
a-particle. In Fig. 2, the curves for 
neutrons and y-rays show the ener- 
gy variation not of range but of 
half-value thickness, which is de- 
fined as the thickness at which neu- 
trons or y-rays lose half of their 
original intensity. It is clear that 
neutrons and y-rays are extremely 
penetrating. The range of half-value 
thickness varies for different mate- 
rials. It may be noted that fission 
fragments with energies of 65 to 95 
m.e.v. have about the same range 
as 3.5-m.e.v. a-particles. The ioniza- 
tion and excitation density caused 
by fission fragments is, therefore, 
extremely high. For fission frag- 
ments, a-particles, protons, and even 
electrons, the effect is concentrated 
on the surface layers, while for 
neutrons and y-rays the effect is 
distributed over a large volume. 
This is very important in visualizing 
the difference in distribution of ra- 
*The data used in Figure 2 are taken from the 
following sources: 

(1) Bethe, H. A., and Ashkin, J., Passage of 
Radiation through Matter, a chapter in E. Segre’s 
“Experimental Nuclear Physics,’ Vol. 1, John 
Wiley and Sons, Inc., New York (1953) 

(2) Hughes, D. J., et al., Neutron Cross Sec- 
tions, AECU 2040 (1952) 

(3) White, G. R., X-Ray Attenuation Coefficients 
from 10 Kev to 100 Mev, Natl. Bur. Stands 
Report 1003 (1952) 

(4) Katz, L., and Penfold, A. S., Range-Energy 


Relations for Electrons . . ., Rev. Mod. Phys 
24, 28 (1952) 
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diation effect of different types of 
radiations. One may repeat that 
unless high energy electrons or 
protons are used, the penetration of 
these particles is limited as com- 
pared with y-rays and neutrons. On 
the other hand, their radiation ef- 
fects are much more noticeable in 
unit volume of materials concerned 
than those of y-rays or neutrons of 
equal energy and intensity. 


Units of Radiation 

The choice of radiation units has 
its difficulties in view of the various 
types of radiations with different 
energy ranges and the various types 
of materials involved. Basically, 
passes through a 
material, the amount of energy lost 
to a unit mass of the material should 


when radiation 


serve as a measure of the radiation 
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ro) 
fe) 





Range or Half Value Thickness in ~ (CH, i . gm /em? 
3° 








Energy, Mev 


Fig. 2—Range and half value thickness 
of various energetic particles in ~(CH»), 


concerned. For most practical pur- 
poses, the amount of energy as- 
sociated with the ionization and ex- 
citation process has been used for 
the measurement. The unit based on 
this concept is the “rad,’ newly 
adopted by the Seventh Interna- 
tional Congress of Radiology, Copen- 
hagen, 1953. The rad, a unit of ab- 
sorbed dose, is 100 ergs per gram. 
The absorbed dose of any ionizing 
radiation is the amount of energy 
imparted to matter by ionizing par- 
ticles per unit mass of irradiated 
material at the dosage site. It is to 
be noted that in a constant radiation 
field, different materials will absorb 





different amounts of radiation 
energy per gram and, therefore, reg- 
ister different rad values. The rad, 
however, is useful because radi- 
ation effects in materials depend 
primarily on the energy absorbed, 
and the rad unit, therefore, gives a 
measure of these effects. More 
widely used is the roentgen or r. In 
simvlest terms, an r. unit is essen- 
tially equivalent to the absorption of 
83.8 ergs of energy from radiation, 
usually X- and y-ray, in 1 g. of air. 
Naturally, for the same radiation 
field, the amount of energy absorbed 
in other materials is different. Thus 
1 g. of water or tissue will absorb 
93 instead of 83.8 ergs in a radiation 
field of 1 roentgen. In consideration 
of this, a very common unit named 
“rep” (roentgen equivalent physi- 
cal) has been used up to the pres- 
ent. A rep is very often used as the 
amount of radiation energy which 
»roduces an absorption of 83.8 ergs 
in 1 g. of tissue or water. Since or- 
dinary plastic is very similar to 
water in radiation absorption, the 
rep unit is very commonly used in 
this field and we will use it hereafter 
in this review. To furnish some idea 
of the magnitude of the r. unit and 
the dosage required for certain ob- 
servable phenomena in high poly- 
mers, the following may be helpful: 
1 r. is equivalent to 1.1 * 10° 2- 
(-rays/cm.”, 7.2 x 108 
thermal neutrons/cm.*, 7.2 * 10° 2- 
m.e.v. neutrons/cm.? or 4.3 * 10° 1- 
m.e.v. $-particles centimeters’. It 
requires about 5 mega reps to cause 
noticeable 


m.e.Vv. 


cross-linking in poly- 
ethylene and vulcanization of sili- 


cone rubber. 


Radiation Sources 

There are several important types 
of irradiation facilities available to- 
day. The types of radiations obtain- 
able from them are not of primary 
concern since there are ultimately 
produced electronic ionizations and 


excitations which are responsible 
for the radiation effects in high 
polymers. The strength of radiation 
field and depth of penetration, how- 
ever, do depend on the types of 
radiation sources used. These con- 
stitute the governing factors in se- 
lecting the sources for irradiation. 
Most of the facilities available to- 
day are good only for laboratory 
uses. These are briefly as follows: 
1. y-Rays: 
a. Co®°-source—This is the most 
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commonly used today, and is usually 
available in 1 to 10 kilocuries 
strength. The cobalt is usually ar- 
ranged by an accessory structure in 
the form of a hollow cylinder, with 
an inside diameter ranging from 2 
to 6 in. and a length in the neighbor- 
hood of 12 inches. The radiation field 
inside the cylinder is about 0.1 to 
1 X 10° r./hour. The source decays 
to half its initial strength in about 
5.3 years. These sources are avail- 
able in many laboratories including 
Brookhaven, Oak Ridge, Argonne, 
Michigan, Yaie, Stanford, MIT, Gen- 
eral Electric, and the Naval Re- 
search Laboratory. 

b. U-fuel slugs—Burnt uranium 
slugs from reactors are usually 
dumped into a deep water canal to 
“cool.” These slugs may be arranged 
to give a uniform y-ray field above 
or inside the submerged fuel ele- 
ment assembly. Public facilities for 
such irradiation are available at the 
AEC Materials Testing Reactor and 
the American Cyanamid Co., as well 
as other places outside the United 
States. The radiation field varies 
with strength and age of the fuel 
elements. It generally ranges from 
5 10° to 5 10’ r./hour. 

c. Fission by-products—These 
may include waste solutions, sepa- 
rated isotopes such as Cs'®’, or gas- 
eous fission products liberated from 
a homogeneous reactor. Although 
much discussion and thought has 
been concerned with the use of fis- 
sion by-products for irradiation, 
very few practical sources have 
made their appearance as of today. 
The Argonne National Laboratory, 
however, recently has made avail- 
able an experimental source that was 
produced by mixing 2 kilocuries of 
1 yr. old fission waste solution with 
cement to form a hollow concrete 
cylinder. The radiation field is about 
10‘ r./hour. However, high-intensity 
irradiation facilities from fission by- 
products may be expected in the 
future. 

2. Electrons—These are powerful 
ionizing agents as compared with 
y-rays. Although there are various 
types of machines, such as betatrons, 
linear accelerators, resonant trans- 
formers, etc., to produce higher 
energy electrons from 0.8 m.e.v. up, 
one of the most practical sources for 
general application today is the 
modern Van de Graaff generator. 
A typical model provides a 250- 
wamp. 2-m.e.v. electron beam in an 
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area approximately 1 by 15 cm. and 
a depth of penetration of about 1 cm. 
in high polymers of unit density. It 
is possible to deliver a _ radiation 
dose of the order of 4 10° rep in 
1 sec. or about 10'° rep in 1 hour. 
In specially designed machines, the 
dose rates can be increased consid- 
erably. The main limitation of the 
electron beam is its restricted depth 
of penetration. 

Although artificial beta sources 
are sometimes used for irradiation 
purposes, they are not convenient 
and give relatively low intensity. A 
2-m.e.v. beta source of 1 curie per 
cm.” would give a radiation dose of 
only about 3 mega rep/hour. 

3. Neutrons and y-rays—lIrradia- 
tion services in reactors are avail- 
able at Brookhaven, Oak Ridge, the 
Material Testing Reactor at idaho, 
and other places. The thermal neu- 
tron flux varies from 10'' to 4 
10'* neutrons/cm.?/sec. and is ac- 
companied by fast neutrons and y- 
rays. The radiation field is roughly 
in the order of 10° to 10° r./hr., 
which is lower than that from elec- 
tron beams of a most powerful 
modern Van de Graaff Machine. The 
sample to be irradiated is usually 
in the form of a cylinder of a few 
inches length and from 34 to several 
inches diameter. In addition to elec- 
tronic ionization and_ excitations, 
two other effects may be noted in 
reactor irradiated samples. If the 
sample contains high neutron cap- 
ture atoms, it will become radio- 
active. For high polymers in gen- 
eral, the radioactivities are either 
short lived or relatively weak. In 
addition, the fast neutrons will cause 
displacement of atoms more severe- 
ly than electron irradiation. 

4. X-rays—For laboratories that 
do not have easy access to modern 
nuclear machinery or high intensity 
radioisotopes, it may be noted that 
the ordinary X-ray machine is cap- 
able of delivering a radiation field 
comparable to or larger than that 
from. kilocurie radioactive Co 
sources. For example, an industrial 
X-ray machine running at 200 kv. 
and 10 ma. is capable of delivering 
4 10° r./hr. over a 2-in. diameter 
near the window of the tube. Using 
Be windows, some X-ray tubes are 
capable of delivering 10° mega r./hr. 
in ordinary plastic of 1 mm. thick- 
ness. Since X-rays are produced 
from electrons rather inefficiently, it 
would, seem uneconomical to use 








X-rays instead of electrons. How- 
ever, high-voltage X-rays have the 
special advantage that their depth 
of penetration in a given material is 
much higher. This is also true for 
Y-rays. 

5. Protons, deuterons, a-particles, 
fission fragments—These particles 
from modern cyclotrons or other 
nuclear machines are capable of pro- 
ducing much higher radiation doses 
in thin sections of materials than any 
of the other sources mentioned 
above. At the University of Pitts- 
burgh cyclotron, for example, it is 
easy to get 10'* rad/hr. for a thin 
section by using its 16-m.e.v. deu- 
teron beam. At such an intensity the 
sample becomes so hot that it is 
difficult to control its temperature. 
For fission fragments, ionization 
density per incident particle is high- 
est of all. Under such conditions, 
phenomena not common to other 
radiations may be expected. 


Physicochemical Changes 

Earlier it has been indicated that 
when atomic radiations pass through 
materials, a large fraction of energy 
is dissipated through ionization and 
electronic excitation. In general, 
processes lead to physico- 
chemical changes which result in 
changes of physical properties. All 
the phenomena in which we are 
interested at present are, therefore, 
limited to this phase of radiation 
effect. The discussion is usually in 
the realm of radiation chemistry. 
Once the physicochemical processes 
are understood, the changes of phy- 
sical properties of substances may 
be predicted from our knowledge 
of the correlation between physical 
properties and chemical constitu- 
tion. 

It is known that the amount of 
energy dissipated in ionization is 
about the same as that dissipated in 
electronic excitation. The number of 
atoms and molecules excited is 
about 1.3 times that ionized. The 
processes of excitation and ioniza- 
tion of a molecule usually lead to 
one or more of the following proc- 
esses: 1) the breaking of chemical 
bonds and the formation of free 
radicals, 2) the dissociation or de- 
gradation of the molecule, 3) re- 
arrangement of the molecule, and 
4) instantaneous conduction of elec- 
tric current during irradiation. 

Let us see how these processes 
affect high polymers. For simplicity, 
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Think of it! Gaskets, shims, washers— Kodapak 
Sheet in various colors — each different color a 
different thickness! 

If the blueprint calls for an .018” clearance. 
select 3 washers: a brown (.010”), a blue (.005”), 
a green (.003”). The three together give a total 
thickness of .018”, exactly what the designer 
ordered. No fooling with micrometer-caliper 
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méasurements! Truly, the happy marriage of a 
brilliant idea and a versatile product! 


No wonder industry is using these thickness 
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we assume that high polymers are 
composed of long and_ branched 
chains represented by the formula, 
(—CH,—),. The basic processes 
that occur during ionization and 
excitation, which finally lead to the 
various types of chemical changes, 
are as follows: 

1. Formation of ionized molecules: 

HH 

Radiation ——> -C-C- +e 


HH 
wuts oS 
HH HH 


2. Formation of excited molecules: 





HH HH* 
—C-C- Radiation ——> —C-C- 
HH HH 
H H’ H H* 
nc ib & -C-C- 
HH HH 


3. Direct degradation of ionized 
molecules: 





C,H, C.H, t H:, 


C.Hy C:H,. 4 





CHy,, etc. 
These have been experimentally ob- 
served. Note that the degradation 
products are hydrogen and lower 
hydrocarbons. 
4. Molecular 
excited molecules: 


rearrangement of 


Straight chain>Branched chain, etc. 

5. Decomposition of excited and 
ionized molecules and formation of 
free radicals: 





HH H H 
OCs + 
HH H H 

HH 
re + 3 H 
H 
HH H H 
-C-C- er ae eo 
HH H H 
or 
HH 
C-C- + H 
a 


Thus, not only free hydrogen atoms 
and carbon-containing free radicals 
are formed, but the long chain is 
also severed. 
6. Free radical reactions: 
a. Migration of free radicals: 
HHH HHH HHH 
C-O-C- <0 -0-C-C> -+ -C-0-C- ete. 
HH H H HH ~- 


b. Exchange of free radicals: 


Hi H H H 
-<c- + -C-——+--C- + 
H H 


ec. Recombination leading to 
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polymerization or cross linking of 
hydrocarbon radicals: 


HHH 
-C-C-C- 
H-H HHH 
-C-C-C- 
+ — Hi H 
H H 
H-H -C-C-C- 
-C-C-C- HHH 
HHH 


d. Hydrogen formation: 


H H 
-<c- + H—-Cc- + HH 
= : 


In this way the free hydrogen atoms 

formed from the excited or ionized 

molecules react with the hydrocar- 

bon chains to form carbons contain- 

ing free radicals and hydrogen gas. 
e. Double bond formation: 


HH H H 
-C-C- H—--C=C- + HX 
-> 


X may be H, F, Cl, etc. A gaseous 
product is formed in this process. 
A double bond may be formed from 


ionized or excited molecules di- 
rectly: 
HH H H 
o- + e— 40 + &, 
HH, 
HH HH 
C£-—--£=C- + ff 
HH 


f. Hydrogenation and double 
bond elimination. The presence of 
atomic hydrogen should cause hy- 
drogenation to occur when possible. 
For example: 


HH HH 
-C=C- H — -C-C- 
a 


In this case, not only a double bond 
is broken, but the position of the 
unpaired electron is shifted. A simi- 
lar type of reaction has been re- 
ported by Dole. 

From the above illustrations, and 
perhaps others, it is clear that the 
passage of radiation through high 
polymers may result in one or more 
of the following processes: forma- 
tion of hydrogen, lower hydrocar- 
bons, and other gases, degradation, 
polymerization, cross-linking  in- 
cluding vulcanization, double bond 
formation or elimination, hydro- 
genation, etc. All of these processes 
have been observed. They lead di- 
rectly to changes of physical prop- 
erties. 


Phenomenological Changes 
From previous discussions, it is 

obvious that certain common phe- 

nomena will be observed in high 


polymers after the passage of radia- 
tion. Various types of radiations and 
high polymers will yield results dif- 
ferent only in degree rather than 
in kind. 

Although in the past there were 
a few incidental studies of radia- 
tion effects on high polymers, in- 
tensive investigations began only 
after the invention of the nuclear 
reactor. Since plastic insulators, 
gaskets, shields, containers, optical 
parts, etc. are used in reactors, any 
damaging effect by radiation is ob- 
viously important. The utilization of 
radiation to improve properties of 





high polymers was also an aim 
clearly realized in the minds of 
early workers. Among the signifi- 
cant investigations is the one by 
Sisman and Bopp, who measured 
the irradiation effects on 
gravity, weight change, water ab- 
sorption, light 


specific 


transmission and 


haze, percent elongation, tensile 
strength, stress-strain elastic mod- 
ulus, impact strength, shear 


strength, Rockwell hardness, vol- 
ume resistivity, dielectric strength, 
and arc resistance for the following 
types of high 
(Lucite), 
hyde, melamine-formaldehyde, ani- 
line-formaldehyde), casein (Amer- 
oid), cellulosics (ethyl 
cellulose propionate, cellulose ace- 


polymers: acrylic 


amino’ (urea-formalde- 


cellulose, 
tate, cellulose’ nitrate, cellulose 
butyrate), ethylene and 
fluoroethylene (polyethylene, poly- 


acetate 
monochlorotrifluoroethylene, poly- 
tetrafluoroethylene), furan (furfuryl 
alcohol), nylon, phenolics (mineral 
filler, filler, no filler), 
polyester (allyl diglycol carbonate 
and_ others). vinyl 
(polyvinyl carbazole, vinyl-vinyli- 
dene chloride, vinyl chloride ace- 
tate). Additional basic work has 
been carried out recently by 
Charlesby and many others. 

We shall briefly discuss the 
phenomenological changes brought 
forth by radiation. At this stage, it 
is not possible to present a clear and 
coherent picture of these changes 
for all high polymers. Therefore, we 
choose, in general, polyethylene as 
a typical example, though other high 
polymers are also discussed. Phe- 
nomenological changes may be di- 
vided into two groups, namely, pri- 
mary changes that are rather 
closely connected with the basic 
physicochemical changes, and sec- 
ondary changes that are the result 


cellulosic 


styrene, and 
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of the primary changes. The divi- 
sion of primary and_ secondary 
changes is for purposes of discussion 
and should be considered as rather 
arbitrary. 


Primary Changes 

Gas formation—As mentioned 
previously, hydrogen, lower hydro- 
carbons, and other gases can be 
formed in irradiating high polymers 
This has been observed experimen- 
tally. It is interesting to note that 
whether the bombarding agency is 
electron, deuteron, a-article, or 
pile radiation and whether the poily- 
mer bombarded is_ polyethylene, 
paraffin, or other hydrocarbon, over 
94% of the gas liberated is hydro- 
gen, the rest being hydrocarbons 
such as methane, ethane, propane, 
butane, etc. This has been substan- 
tiated by Dole, Charlesby, Allen, 
and others. Charlesby also found 
that the amount of hydrogen ob- 
served is about 0.7 mg. per g. poly- 
ethylene per 1 C* unit of radiation. 

For polytetrafluoroethylene, using 
Co*’, Ryan found the following rela- 
tionship for the liberation of fluorine 
by radiation: 


X = 3.78 X 10-7 Y* 


where X is micrograms of fluorine 
liberated per gram of Teflon, and Y 
the radiation dosage in roentgens. 
Byrns et al. found the rate of halo- 
gen evolution to be about 7 milli- 
moles per gram of Kel-F or poly- 
vinyl chloride per billon r. of Co®° 

¢ exposure. Charlesby observed 
that the minimum radiation required 
for incipient bubbling in methyl 
methacrylate depends on the tem- 
perature. At 70° C., it is about 2 C 
units. 

Double bond formation—Dole re- 
ported that when polyethylene is 
irradiated in vacuo, an infra-red 
absorption peak at 10.4 u was ob- 
served, which may be attributed to 
the formation of a vinylene group. 
Irradiated polyethylene also takes 
up bromine. Ryan also found two in- 
fra-red absorption bands for Teflon 
irradiated to 10° rep at 5.7 and 
6.5 u, which could be attributed to 


F F F F 
—C=C— and —C=CF. 


Oxidation—The effect of oxidation 





*One C unit is arbitrarily defined as equivalent to 
10% thermal neutrons/cm.? with the associated 
fast neutrons and gamma rays at the center of the 
BEPO (a British graphite research reactor). A C 
unit is estimated as equivalent to about 50 mega 
roentgens. 
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during irradiation has been noted 
by Little, Sisman and Bopp, Dole, 
Charlesby, Ballantine et al. and 
others. In the case of irradiated 
polyethylene, all the investigators 
report an increase in weight in air 
due to oxygen absorption. No weight 
increase is observed in vacuo. On 
further irradiation, polyethylene and 
other plastics lose weight because of 
gas formation. The wax-like surface 
film formed due to oxidation on 


polyethylene is readily revealed 
through ultra-violet fluorescence. 
After 26 C units of irradiation, 


Charlesby noted that the surface 
has the empirical chemical formula 
of (C,H,O),, instead of the original 
(CH.),. Dole and Ballantine et al. 
have actually identified the forma- 
tion of carbonyl (ester, formate, 
propionate) and hydroxyl groups 
through infra-red absorption study 
of irradiated polyethylene film. The 
absorption peaks are 5.85 u and 
2.9 u, respectively. All this indicates 
that irradiation in air _ strongly 
oxidizes the exposed surfaces of the 
hydrocarbon high polymers under 
investigation. 

Cross-linking—The cross-linking 
effect by irradiation was noted by 
Little, Dole, Charlesby, and others. 
Cross-linking converts a high poly- 
mer from thermoplastic to thermo- 
setting, or from plastic to elastic. 
Vulcanization of rubber is a process 
which involves a special type of 
cross-linking. 

Insolubility and _ resistance to 
melting are definitely an indication 
of cross-linking between polymer 
chains. For polyethylene, Charlesby 
found that 0.05 C units irradiation 
are capable of producing one cross- 
link per molecule of polyethylene, 
hence a giant molecule is formed. 
For paraffin, the dose is larger in 
inverse proportion to the molecular 
weight. Lawton, Bueche, and Balwit 
found that some high polymers are 
cross-linked while others are de- 
graded. The following is a list of 
high polymers that become cross- 
linked by irradiation: polyacrylic 
esters, polystyrene, polyesters, ny- 
lon, chlorinated polyethylene, chlo- 
rosulfonated polyethylene, natural 
rubber, GRS, butadiene-acryloni- 
trile copolymers, neoprene-W, neo- 
prene-GN, _ polydimethylsiloxanes, 
and_styrene-acrylonitrile copoly- 
mers. As already indicated, the ef- 
ficiency of irradiation varies from 
one polymer to another. Nylon and 


polydimethylsiloxane behave simi- 
larly to polyethylene. All workers 
indicate that the dosage of radiation 
required for cross-linking varies 
inversely with the molecular weight 
of the high polymer. Lawton, Bal- 
wit, and Bueche found that in the 
range of irradiation dose up to 200 
mega rep, each ion pair produces 
0.6 to 2.6 cross-links. It is reason- 
able to expect that a large amount 
of work in the future will be de- 
voted to the investigation of this 
particularly interesting phase of 
radiation effect. 

Among the typical cross-linking 
processes is the vulcanization of 
rubber. Davidson and Geib noted a 
slight curing action of pile irradia- 
tion on natural rubber. Charlesby 
showed that the degree of cross- 
linking is directly proportional to 
radiation dose. It has been demon- 
strated that 1 C unit produces 
one cross-link per 90 isoprene units. 

With high dosages, say 100 mega 
rep, the cross-linkages in rubber 
hinder the uncoiling and slipping of 
chains, and the rubber becomes 
hard and brittle; the damage effect 
of exposure to atomic radiation has 
set in. 

Polymerization—The fact that or- 
ganic compounds can be polymer- 
ized by ultra-violet rays and other 
radiation has been known for a long 
time. Since the birth of reactors, 
more work has been done on poly- 
merization by radiation than on 
other radiation effects. The process 
of polymerization by radiation has 
been shown by various workers to 
be caused by the free radicals 
formed. In an ordinary process of 
polymerization, the free radicals are 
usually produced by the addition of 
a catalyst. In the case of radiation 
induced polymerization, free radi- 
cals are formed without the cata- 
lyst. The chain reaction then propa- 
gates and continues to its termina- 
tion as it does in a conventional 
process. 

Ballantine and Manowitz studied 
the polymerization mechanism of 
styrene and methyl methacrylate 
with y-rays. Both monomers show 
a constant rate of polymerization in 
the initial stages followed by a rapid 
increase. The turning point for the 
rapid rate increase occurs at about 
140, 22, and 7 mega rep for styrene 
at —18°, 25°, and 72° C., respective- 
ly. Molecular weight increase and 
rise of temperature also occur with 
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the increased rate of polymerization. 
The activation energy of the process 
was found to be 6700 cal. per mole. 
The yield of polymer at 72° C. is 
estimated to be about 10 and 84% 
per mega rep for styrene and methyl 
methacrylate, respectively. The 
workers at the Brookhaven National 
Laboratory also noted that the ini- 
tiation of polymerization for acry- 
lamide by y-rays can be delayed for 
days in a refrigerator. When the 
irradiated monomer is warmed to 
room temperature, the polymeriza- 
tion rate increases rapidly and the 
sample temperature rises above the 
melting point. 

Schmitz and Lawton polymerized 
acrylates, methacrylates, styrene, 
and acrylonitrile with 800-k.e.v. 
electron beams. Difunctional vinyl 
monomers, such as_ tetraethylene- 
glycol dimethacrylate, polymerize 
much more readily than monomers 
containing only one double bond. 
This last named compound poly- 
merizes to a solid with 2.5 mega 
rep. The same amount of radiation 
produces only 1% polymerization in 
methyl methacrylate. About 10'§ 
free radicals are formed per mega 
rep in 1 g ef tetraethyleneglycol di- 
methacrylute. Polymerization is 
found to occur at a temperature as 
low as —55° C. Delayed polymeriza- 
tion by cold storage was also found 
by these workers. 

Hobbs and his associates at Michi- 
gan noted that the copolymeriza- 
tion of styrene and methyl metha- 
crylate induced by 10 mega rep Co® 
(-rays bears resemblance to re- 
actions catalyzed by benzoyl per- 
oxide. Bretton and his associates 
have carried out an extensive study 
on the polymerization of C,H, and 
C.H, by Co* —y irradiation under 
various temperatures, pressures, and 
other experimental conditions. In 
the case of C,H., the number of re- 
acting molecules observed per ion 
pair is about 20, indicating a chain 
type mechanism. The surface of the 
reaction vessel plays an important 
role in chain breaking. Martin and 
his associates also studied in detail 
the polymerization of ethylene and 
propylene under y-radiation. Col- 
linson and Dainton, by polymerizing 
acrylonitrile in D,.O with X- and 
y-rays, obtained direct proof of the 
formation of D atoms in the irra- 
diated liquid, and confirmed the 
participation of D atoms in the poly- 
merization. Berstein et al. studied 
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polymerization of acrylonitrile as a 
function of radiation dose. Manion 
and Burton, and Patrick and Burton 
have polymerized benzene with 1.5- 
m.e.v. electrons to a non-volatile 
compound of molecular weight ap- 
proximately 530. Seitzer et al. also 
investigated polymerization by 6- 
rays from Sr®°—Y*, and found that 
0.2 and 2.3% of the absorbed radia- 
tion energy is effective in producing 
initiating radicals in styrene and 
methyl methacrylate, respectively. 
The efficiency is obviously very low. 
Landler and Magat used slow neu- 
trons to polymerize a mixture of 
80% styrene and 20% ethyl brom- 
ide. The latter is introduced to cap- 
ture neutrons, forming radioactive 
bromine. Free radicals are formed 
through the Szilard-Chalmers re- 
action. This way of introducing ra- 
diation is rather novel. Chapiro also 
studied similar processes in detail. 

Degradation—At high doses al 
high polymers degrade. The basic 
process causing degradation is the 
scission of chemical bonds. For 
many polymers, degradation begins 
to be of considerable magnitude even 
while other polymers are still bene- 
fited. Teflon and polyvinyl chloride 
are typical examples of easily de- 
graded polymers. Even in the case 
of polyethylene, Dole reported that 
the ratio of CH,/CH, is increased 
for the vacuum-irradiated sample. 
This is an indication of scission. 
Lawton et al. investigated the de- 
gradation of cellulose from wood 
into soluble sugar. At 330 mega rep, 
cellulose becomes completely solu- 
ble. Other polymers that degrade 
upon irradiation are vinylidene 
chloride, isobutylene, methyl metha- 
crylate, and chlorotrifluoroethylene. 
Wall and Magat studied the kinetics 
of degradation of styrene and methyl] 
methacrylate with Br-containing 
copolymers. 

Fluorescence—When polyethylene, 
polymethyl methacrylate, nylon, and 
polyvinyl chloride are irradiated 
with 2-m.e.v. electrons, a_ bright 
bluish-white fluorescence results, as 
observed by Sheppard and Sun. 
The fluorescence of polyvinyl chlo- 
ride dims, however, on further ir- 
radiation and completely stops at 
about 16 mega rep. 

Conductivity during irradiation— 
Farmer and Mayburg, and Law- 
rence observed that the electrical 
conductivity during irradiation of 
high polymers, such as polyethyl- 
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ene, is many orders of magnitude 
higher than that before or after ir- 
radiation. Mayburg and Lawrence 
believe that the conduction is prob- 
ably due to ionic protons rather 
than electrons. McClinton et al. have 
carried out a large number of elec- 
trical measurements on high poly- 
mers during irradiation at the Na- 
val Research Laboratory. 

Crystallinity and _ vitrification— 
The degree of crystallinity of a high 
polymer may be estimated from 
measurements of density, heat of 
fusion, intensity of X-ray diffrac- 
tion pattern, infra-red absorption 
band, and nuclear magnetic reso- 
nance. From the density measure- 
ment Charlesby was able to deduce 
the percentage of crystallinity of ir- 
radiated polyethylene and thus to 
correlate the percentage of crystal- 
linity with degree of cross-linking. 
Roughly, the degree of crystallinity 
decreases from about 50% to near 
zero as cross-linking by radiation 
increases from 0 to 28 percent. 
While the degree of crystallinity is 
reduced by radiation, the tempera- 
ture at which the crystallinity van- 
ishes is not greatly affected. For 
highly cross-linked polyethylene, 
an X-ray pattern identical with that 
of liquid polyethylene, with halos at 
2.2 and 4.6 A., is obtained. Charles- 
by, however, observed that cross- 
links can occur within a crystallite 
without considerable distortion of 
the relative position of the aggre- 
gates. 

Chemical effects—The presence of 
benzene or other aromatic ring in a 
high polymer increases its resist- 
ance to radiation. Little, for exam- 
ple, found that gas formation in 
polyethylene terephthalate is negli- 
gible as compared with that in ny- 
lon, indicating the protecting action 
of the benzene ring. Ross and 
Charlesby actually added various 
aromatic ring compounds in poly- 
methyl methacrylate to reduce the 
degradation by radiation. The most 
convincing evidence is the energy 
required for cross-linking as noted 
by Charlesby. For aliphatic hydro- 
carbons, from heptane to polyethyl- 
ene, the energy per cross-link is 
only 22 electron volts. This figure is 
to be compared with the corres- 
ponding value of 3000 to 5000 e.v. 
for polystyrene where the benzene 
ring is present. Apparently, the 
benzene ring is able to absorb the 

(To page 229) 
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Keyboard beauty for “Music’s Most Glorious Voice” 


since 1936 thanks to PLASKON® Urea 


Until 1936, when the Hammond Organ Company started using PLASKON 
Urea, it had been searching for a material that would make “ivory” organ 
keys extremely durable and attractive to the eye. Hammond has been a 
satisfied user of PLASKON Urea ever since. This material imparts a rich, 
glowing lustre to the keys and other parts where it is used, and is highly 
resistant to chipping, checking and shattering. The beautiful, smooth sur- 


face is non-porous and easy to clean. 
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Hundreds of uses... 





Thousands of colors... 











and economical in production 





Hammond’s molders (Imperial, Kurz Kasch 

and Chicago Molded Products Corp.) and the company’s 
own engineering department are unanimous in 

their praise of PLASKON Urea’s excellent 

properties. Mr. George Stephens of Hammond 

says: “PLASKON Urea molding compound suits our 


needs to a ‘T.’ Resistance to abrasion and cold flow are 


important factors to us, and PLASKON Urea offers both.” 





In hundreds of consumer products where surface beauty, 
durability and easy fabrication are essential requirements, 
PLASKON Urea has proved to be the ideal material time 
and again. And when it comes to color— PLASKON 


Moldability and Finish 





Urea beats them all! Over 12,000 shades are available 
to satisfy the most exacting demands. Can it do 

for your product what it has done for others? 

Why not call your nearest PLASKON man and get 
the facts from him. He’ll be glad to help you. 





For further information on PLASKON plastics and resins, ad- } 
dress BARRETT DIVISION, Allied Chemical & Dye Corporation, na j 
40 Rector Street, New York 6, N.Y. Phone HAnover 2-7300, eee) 
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How ‘“‘Doc Barrett’”’ got Mr. X off the hook 


Not so long ago the manager of a vinyl plant telephoned 
Barrett in a state of excitement. (For reasons of delicacy, 
we’ll call the plant manager Mr. X.) It seems Mr. X had run 
short of DOP on the very day the big boss was coming up to 
see a trial run of vinyl film for a prize customer. The time 
was 2:00 P. M., and Mr. Big was due at 6:00 P. M. 

The situation was fraught with crisis. Or, as the boys in 
the back room would say, Mr. X was on the hook. Could 
“Doc Barrett” get him off? 

Although most Barrett tank trucks at that hour were else- 
where, ““Doc Barrett’ managed by fast thinking and re- 
routing to find a truck to load and dispatch in time for the 
delivery deadline of 6:00 P. M. 

Of course, we don’t recommend that plant managers make 
a habit of rush orders like this. A little more advance notice 
will be easier on everybody’s nerves—our own included. But 
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it is reassuring to know that you can call on Barrett when you 
need plasticizers in a hurry. Barrett plasticizers include: 
ELASTEX* 28-P Plasticizer (DOP) 
“ELASTEX”’ 50-B* Plasticizer 
“ELASTEX”’ 10-P Plasticizer (DIOP) 
“ELASTEX”’ 80-P Plasticizer (Dicapry! Phthalate) 
“ELASTEX”’ DCHP Plasticizer 
DIBUTYL PHTHALATE 
DIMETHYL PHTHALATE 
Other Barrett products for the Plastics Industry: 
Phenols, Cresols, Cresylic Acids and Cumar* Resins 
BARRETT DIVISION, Allied Chemical & Dye Corpora- 


tion, 40 Rector St., N.Y. 6, N.Y. In Canada: The ee 
Barrett Co., Ltd., 5551 St. Hubert St., Montreal. | 


BARRETT CHEMICALS 
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Alloying With Epoxies 


rox resins arrived commercial- 
ly only a few years ago, but in 
this short time they have become a 
major resin class. The resins, in 
their own right, have many desir- 
able properties and are used un- 
modified for coatings, castings, lami- 
nates, and adhesives. They have a 
wide range of compatibility, and they 
can impart some of their good quali- 
ties to many other resins. They also 
have some shortcomings in specific 
instances and can frequently be im- 
proved by the addition of other 
resins. These two reasons have been 
the driving force behind the work 
that has been done in the last year 
or two toward producing many new 
combinations of epoxy resins with 
other plastic materials. These com- 
binations form the subject of this 


*Ciba Co., Inc 


by John Charlton* 


paper; we have called them “alloys,” 
a new word for the plastics engineer. 

We have chosen the word alloy- 
ing to describe what epoxies can do 
for other resins, because any other 
word has too limited a meaning. 
Epoxy resins are capable of a great 
many reactions and can, of them- 
selves, be so varied that they show 
a wide range of compatibility and 
reactivity with other resins. The 
word alloy, therefore, can be used 
to designate materials that may be 
copolymers of epoxy and other 
resin-forming compounds or prod- 
ucts of reactions with other resins, 
or both, just as in metallurgy the 
word alloy refers to inter-metallic 
compounds as well as metallic mix- 
tures of various kinds. 

Until recently, the makers of 
epoxy resins have been so busy try- 


ing to catch up with demand for the 
run-of-the-mill epoxies that they 
have not been able to evaluate the 
possibilities of using them in modi- 
fying other resins. We are now be- 
ginning to catch up with demand, 
and tke results of much preliminary 
investigation that has been taking 
place in laboratories are being re- 
ported. Some of this work, particu- 
larly in the coatings field, is already 
well known. For example, epoxy- 
oil esters, epoxy-ureas, epoxy-phe- 
nolics, and epoxy-melamines are 
used extensively. A search of the 
patent literature shows many more 
combinations, such as with vinyls, 
polyamides, acrylonitriles, Thiokol’, 
isocyanates, styrenes, rubbers, and 
many other compounds. Many of 
these alloys are in such an early 
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| Typical Comm’. aa Uses a Outstanding Typical 
Alloy Material Adhesives |Coatings Laminates | Potting | Properties Application 
Epoxy-fatty | Soybean fatty acid, x Air drying; chemical resist- General pur- 
acid ester 





Dymerex (Hercules 
Powder Company) 


























ance; low cost pose enamels 



































Epoxy- | Monomeric styrene | | = ; re Outdoor durability; alkali _ 7 . Quick dry 
styrene | resistance enamels 
Epoxy-urea Uformite (Rohm & xX Good color; chemical | ~ Appliance 
Haas), Beckamine resistance finishes 
(Reichhold) 
Epoxy- | Methylon (G.E.) .. tae 2: X Low cost; flexibility; excellent | Drum liners 
phenolic | Resinox (Monsanto) chemical resistance; heat 
resistance 
Epoxy- Resimene (Monsanto) | , xX | Heat & chemical resistance | Collapsible 
melamine tube linings 
Epoxy- ~ Polyamide (General xX . t- =. tt. os Clarity; flexibility; chemical “| Paper coating 
polyamide Mills) resistance; rapid cure 
Epoxy- ~ | Butvar (Monsanto) | ee te ee | | Gelor; chemical resistance “| Wire coating 
vinyl Vinylite (Bakelite) 
Epoxy- ~{  Furan (Furane | a ae Heat resistance; excellent | Special 
furan Plastics) chemical resistance | requirements 
Epoxy- Thiokol (Thiokol x =. Se x Low temperature resistance; [ Fuel tank 
Thiokol Chemical) flexibility; chemical resistance | linings; pres- 
| sure bottles 
Epoxy- Paraplex (Rohm & xX x x Working properties; cost 
polyester Haas) 
Epoxy -oil Acme Star (Acme x Resilient; good electrical | Electronic 
wr 08% L Wire) | | ce eine | properties | encapsulating 
Epoxy- T | x Low cost | Asbestos- 
asphalt felt impreg- 
nant 
i i | l i i 
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state of development that opinions 
may differ about their possibilities, 
but the fact that so many patents 
exist is solid proof that many com- 
petent people have done consider- 
able work producing and evaluating 
the combinations that are to be 
described below. 

Epoxy resins, are, themselves, 
many. If we use the broad generali- 
zation that any compound with an 
epoxide linkage is an epoxy resin, 
then the possibilities are almost un- 
limited. Fortunately, the number is 
whittled down by the availability 
and cost of raw materials to those 
that are derived from epichloro- 
hydrin, a commercial diol such as 
“bis-phenol A,” and a long chain 
aliphatic diol. The list of patents at 
the end of this article shows that 
other possibilities are being actively 
investigated, but, aside from one or 
two based on cashew nut oil deriva- 
tives or cyclopentadiene, they are 
not used in alloying. 


Epoxies in Coatings 

It is only natural that epoxy-al- 
loys should have been developed in 
the coatings industry first. The peo- 
ple in this industry are old hands at 
blending, reacting, and copolymeriz- 
ing, and have developed means of 
testing the results rapidly. There 
are alloys of epoxies with mela- 
mines, vinyls, and polyesters as well 
as the earlier drying oil esters and 
urea-phenolic compounds. We now 
have the following coatings being 
presented commercially by various 
organizations or reported in the 
patent literature: 

Epoxy-Fatty Acid Esters—Epoxy 
esters were originally developed to 
reduce the initial high cost of the 
epoxy resin and to provide air-dry- 
ing formulations with good chemical 
properties. The hydroxyl and epoxy 
groups will react with acids under 
the influence of heat, and long chain 
fatty acids are of particular value. 
The reaction product, therefore, is 
similar to an alkyd resin but has an 
inherent superiority because of the 
chemical resistance and adhesion of 
the epoxy resin. The major alloys 
in use today are the fatty acid esters, 
rosin, rosin acids, rosin esters, and 
tall oils. 

Epoxy-Styrene—Styrenated epoxy 
esters are also being made at present 
because they show exceptional out- 
door durability and chemical resist- 
anct They are _ analogous to 
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styrenated alkyds, but superior in 
outdoor durability. A typical formu- 
lation of this type is taken from a 
Shell Chemical Co. bulletin on Epon 
coatings: 


Epon 1004 30.0% by wt. 
Soy bean fatty 

acids 29.3 
Dehydrated castor 

acids 7.4 
Styrene 33.3 


Epoxy-Urea—Epoxy-urea systems 
have shown marked = superiority 
where chemical resistance and good 
color are required. Urea resins such 





Table |—Properties of Polyester- 
Epoxy Resin 





Pot life: 3 to 4 days at 20° C. 

Cure time: 20 to 30 hr. at 120° C. 
Tensile strength: 5000 p.s.i. 
Modulus of elasticity: 400,000 p.s.i. 
Compressive strength: 17,000 p.s.i. 
Heat resistance (Martens): 116° C. 
Decomposition point: 320° C. 
Dielectric constant at 20° C. 


10° cy. 4.05 
10* cy. 3.92 
10° cy. 3.69 
Dissipation factor at 25° C. 
102 cy. 0.010 
10* cy. 0.014 
10° cy. 0.027 





as Beckamine (Reichhold Chemical 
Co.) and Uformite F-210 (Rohm and 
Haas Co.) have been used in formu- 
lations with epoxy resins for ap- 
pliance finishes. 

Epoxy-Phenolic—Several phenolic 
resins, such as Methylon 75109 
(General Electric Co.), are being 
manufactured for blending with 
epoxy resins. A typical formulation 
for a phenolic-epoxy resin is the 
following: 


Monsanto P97 
(Monsanto 
Chemical Co.) 

Araldite KD-331 
(Ciba Co., Inc.) 53 


30 parts by wt. 


Toluene 55 
Methy!] isobutyl 
ketone 55 


Epoxy-Melamine—Coatings based 
upon epoxy-melamine mixtures ex- 
hibit high chemical and heat resist- 
ance compared with the pure epoxy. 
They have been outstandingly suc- 
cessful as internal liners for collap- 


sible tubes and milk containers. 
Many formulations for epoxy-mela- 
mine resins are reported in USS. 
Patent 2,458,796, and some of these 
are now in use in this country and 
in Europe. 

Epoxy-Polyamide—One of the 
newest developments is an epoxy 
polyamide formulation which has 
found considerable interest as a 
coating for collapsible tubes, paper, 
rubber, and metals. The product has 
better clarity than straight epoxy 
resins, improved flexibility, and good 
chemical resistance. A typical paper 
coating is presented by General 
Mills, Inc. in their polyamide bro- 
chure as a formulation made up of 
the following components: 


Solution A 
Polyamide resin 
#100 (General 


Mills, Inc.) 50 parts by wt. 
Toluene 25 
Isopropanol 25 

Solution B 


Araldite EN-5001 
(Ciba Co., Inc.) 50 


Toluene 25 
Methy! ethyl 

ketone 25 

Diluent 

Toluene 50 
Isopropanol 25 
Methyl ethyl 

ketone 25 


Epoxy-Vinyl—Several epoxy-vi- 
nyl alloys for coating have been 
produced recently. Vinyls improve 
the chemical resistance and color of 
epoxy films and also improve the 
flow of epoxy-phenolic alloys. The 
vinyl resin reduces heat resistance 
and adhesion to metals, and for this 
reason generally is used as the minor 
constituent. Epoxy resins are also 
used as stabilizers in vinyl unsup- 
ported films, and this field absorbs 
a considerable amount of epoxy 
resin such as Araldite CN-503 or 
Epon 834. An example of the use of 
a vinyl butyral resin (Butvar’) as 
a flow control agent is Shell’s formu- 
lation YP-100, which is actually an 
epoxy-phenolic-vinyl alloy. A for- 
mulation that uses vinyl resin in 
important amounts is an extremely 
successful coating for paper, recom- 
mended by General Mills, Inc. It is 
a ternary alloy of epoxy resin 
(Araldite CN-501), polyamide resin 
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(General Mills 100), and a vinyl 
resin (Vinylite?’ VAGH). 

An interesting epoxy-styrene- 
acrylic alloy is reported in U. S. 
Patent 2,662,870. It uses vinyl piper- 
idine as a catalyst. This idea also 
bears further watching and is a good 
example of the ability to modify an 
epoxy with a resinous catalyst. 

Epoxy-Furan—Epoxy-furan res- 
ins have become important recently 
through the work of Furane Plas- 
tics, Inc. Furan resins introduce im- 
proved heat resistance and out- 
standing chemical resistance, even 
better than the epoxies themselves. 
This is especially true where strong 
acids, ketone solvents, and methanol 
are the exposure media. The epoxies 
contribute adhesion, flexibility, and 
toughness. Therefore, these alloys 
are being studied as candidates for 
can and drum liners. A resin of this 
type has been used in contact with 
concentrated hydrochloric acid at 
high temperatures for over a year. 
It has also been used in paper mill 
digester linings for over 6 months. 

Future Coating Developments— 
Almost all the formulations devel- 
oped today call for the use of an 
epoxy resin based upon a bis- 
phenol-epichlorohydrin resin, al- 
though minor amounts of a glycerol- 
based resin are also used. It seems 
certain that before long other ali- 
phatic based resins will be used in 
coatings. The raw materials are 
cheaper, and the resins could be 
cheaper if the yields are good. They 
could also provide better color and 
greater solubility in cheap solvents. 
The outstanding weaknesses of ali- 
phatic epoxy resins are low mois- 
ture resistance and attack by 
compounds with active hydroxyl 
groups, but it is certain that new 
epoxy alloys will be developed to 
reduce these problems. One partic- 
ularly interesting idea is that of 
producing water-soluble polymers 
by starting with the right diol. The 
production of such resin would open 
several new fields of activity, such 
as alloying with latex for water- 
base paints, or in textile finishing 
in combination with melamines and 
other resin emulsions. 


Adhesive Alloys 


Upon looking at the patent litera- 
ture one would believe that when- 
ever a chemist mixes an epoxy resin 
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with any other, he calls the result 
an adhesive. The reasons for the 
great diversity of adhesive formu- 
lations are the very dissimilar re- 
quirements for performance that oc- 
cur because of the many places 
where adhesives can be used, the 
wide compatibility of epoxies, and 
the ability to bond to most mate- 
rials. The literature reports com- 
binations of epoxies with almost 
everything. Isocyanates, polyesters, 
rubbers, phenolics, resorcinols, and 
polyamides form the bulk of the 
commercial adhesive alloys. Epoxy 
adhesives are primarily metal ad- 
hesives, and other resins are alloyed 
with them to impart some charac- 
teristic lacking in the unmodified 
adhesive. 

Phenolic resins contribute im- 
proved heat distortion and strength 
at high temperatures. Acrylonitrile 
gives flexibility and improved peel 
strength, and polyamides produce 
flexible adhesives with better work- 
ing properties. It is characteristic 
of adhesive manufacturers that they 
do not publish the composition of 
their products beyond the statement 
that they are epoxy-polyamide, 
epoxy-phenolic, etc., as the case 
may be. There are many adhesive 
manufacturers who supply these 
alloyed adhesives, and the following 
are only a few of them: 

Armstrong Adhesives, Warsaw, 


Ind. 

The Borden Co., New York, 
N.Y. 

Houghton Laboratories, Inc., 
Olean, N.Y. 

Lawrence Adhesives, Law- 
rence, Mass. 

Polymer Corp., Springdale, 
Conn. 

Rubber & Asbestos Corp., 


Bloomfield, N.J. 

It is hard to forecast what alloying 
will take place in the future with 
epoxy adhesives because the resins 
are undergoing a distinct change to 
provide, within themselves, in- 
creased strength at high tempera- 
tures. Attempts in this direction 
have been made towards improving 
the cross-linking of the epoxy resins 
with new catalysts such as meta- 
phenylenediamine or ortho-phenyl- 
enediamine. The result tends to 
make the epoxy resin brittle for ad- 
hesive users. Hence, it may well 
require the addition of plasticizing 
agents to improve the peel strength, 
much as phenolic adhesives are 








modified with vinyl resins to pro- 
vide better peel. There is little 
doubt, however, that polyester 
resins will be alloyed with the 
epoxy resins to provide adhesives 
of reduced cost for polyester lami- 
nates. There also seems to be room 
for the use of epoxies with vinyls 
to improve the heat resistance of 
the latter. 


Potting and Casting 

Epoxy resins very early in their 
development were used in the pot- 
ting and encapsulating fields, and 
the requirements of this use have 
led to a great many attempts to 
modify the resins. The pure epoxy 
materials are quite rigid, and most 
potted assemblies require a degree 
of flexibility to provide for thermal 
expansion and contraction of the 
resin around the encapsulated com- 
ponents. 

Epoxy-Polyesters and Alkyds— 
The first attempts were made with 
polyester resins, and a number have 
been marketed. An _ interesting 
formulation called for equal por- 
tions of a medium-molecular-weight 
epoxy resin, e.g., Aralditet CN-501, 
and Paraplex® G20. This system can 
be cured with acids or amines, but 
compatibility of the Paraplex resins 
with epoxies is better with the acid- 
cured systems. 

It appears obvious that many 
other polyester-epoxy combinations 
can be made to suit the desires of 
the user. Undoubtedly, epoxy resins 
are being added to polyesters to im- 
prove adhesion. The fact that the 
acid anhydrides used to cure the 
epoxy resins also react with alcohols 
to produce alkyd resins would ap- 
pear to provide unique opportuni- 
ties to produce copolymers in situ, 
and this type of system may well 
increase in use as soon as its merits 
are recognized. 

The physical properties of epoxy- 
polyester resins are not outstanding, 
but are adequate for many purposes. 
The working properties, such as pot 
life and viscosity, are, however, 
very satisfactory. A typical set of 
properties of polyester-epoxy resin 
is given in Table I. 

Epoxy-Thiokol Rubbers—The at- 
tempt to provide low temperature 
flexibility in epoxy resins led to the 
use of Thiokol formulations that 
‘Tradename of Ciba Co., Inc 
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The power to sell is molded in PLEXIGLAS 


Car manufacturers use PLexic.as for tail lights— 

and nameplates, dials, medallions, transparent 

roof sections—because they want the highest 

degree of durability and beauty. They know this 

acrylic plastic adds the final note of quality that 
attracts customers. 

PLeExIGLAS does the same job 

for manufacturers of re- 

frigerators, washing 


machines, air conditioners, radio and television 
sets. It can be molded accurately into complex 
shapes. It gives molded parts outstanding resis- 
tance to breakage, discoloration and weather. 
Of all types of plastics, PLEXIGLAS is unsurpassed 
for attractive appearance. 

You can add sales appeal to your product with 
PiexicLas. We will be glad to tell you how. 


Our new brochure, ‘“‘Molding Powder Product 
Design,” will be sent to you promptly on request. 


CHEMICALS FOR INDUSTRY 











ROHM ¢ HAAS 
COMPANY 





WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 





have become very successful as 
cable-splicing, potting, and dipping 
compounds. Some of the working, 
physical, and chemical properties 
obtainable with Thiokol-modified 
epoxy resin are shown in Table II. 

Thiokol-rubber alloys with epoxy 
resins can be used either with acid 


catalyzed or amine catalyzed sys- 
tems, but the latter are more gener- 
ally used. They are available as pre- 
pared formulations from Nureco, 
Inc., Cranston, R. I., and Houghton 
Laboratories, Olean, N.Y. 
Epoxy-Polyamide—The polyamide 
resins produced by General Mills 





Table Il—Properties of Thiokol-Modified Epoxy Resin 





Thiokol/ Araldite 1/2 1/1 2/1 








Ingredients, Parts 


Thiokol LP-33 (Thiokol Chemical Corp.) 100 100 200 
Araldite CN-503 (Ciba Co., Inc.) 200 100 100 
DMP-30 (Rohm and Haas Co.) 20 10 10 


Working Properties 


Viscosity" at 80° F., poises 52 34.5 25.5 
Pot life” at 80° F., min. 9 12 80 
Maximum exotherm’”, °F. 170 188 153 


Physical Properties® (Cured 24 hr. at 80° F.) 


Shore D hardness 43/49° 29/44" 18 
Tensile strength, p.s.i. 925 /4800° 450 /2275° 350 
Elongation, % 10/0-5* 160/30° 230 
Impact strength,° ft.-lb. 50-70 72 72 


Resistance to Inorganic and Organic Liquids‘ 


Swelling volume after 30 days at 80° F., % 


Hydrochloric acid, 10% 2 6 -- 
Sulfuric acid, 20% 2 5 — 
Ammonium hydroxide, conc. 11 33 — 
Sodium hydroxide, 10% 2 2 — 
Sodium hydroxide, 50% 1 2 — 
Sodium carbonate, satd. soln. 2 3 -— 
Aluminum sulfate, satd. soln. 1 2 — 
Sodium chloride, satd. soln. 2 4 — 
SR-6 (aromatic aviation gas) 0 2 6 
Benzene 23 32 89 
Methyl] ethyl ketone 13 21 5 
Carbon tetrachloride 0 18 40 
Ethyl acetate 20 25 50 

a The viscosity of Araldite CN-503 alone was 215 poises at 80° F 

» 300-g. batch in a 16-0z. cardboard container (2 1/4-in. diameter) 

© Tests preformed on 1/16 in. thick cast sheets 

4 Heated for 70 hr. at 212° F. The compound did not cure fully at 80° F 

¢ Free-falling ball method, MIL-C-16923 (Ships); the impact strength of cured Araldite CN-503 alone was 
less than 6 ft.-pounds 

f ASTM Procedure D 471-51T, Method B 








Table I!l—Properties of a 50-50 Mixture of Polyamide and Epoxy Resins 





! | 





Epoxy Reaction Time Properties of 
resin Supplier temp. to gel fully cured piece 
min. 
Araldite CN-503 Ciba a ¢. 15-30 Soft; flexible 
Araldite AN-101 Ciba 170° C. 15-30 | Hard; flexible 
Epon 1001 Shell 170° C. 5-10 | Hard; flexible 
Epon 834 Shell | 170° C. 20-30 | Soft; flexible 
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have proven to be excellent in 
epoxy potting alloys. They provide 
long pot life, low viscosity systems, 
and rapid cure. They are used in- 
stead of the Thiokol systems when- 
ever possible because of the better 
working properties, but they lack 
the latter’s low temperature flexibil- 
ity. The rapidity of cure of these 
alloys indicates that they may be 
useful as starting points for epoxy 
molding resins. Typical data on the 
rapid curing and properties obtain- 
able using General Mills’ polyamide 
#100, are shown in Table III. Elec- 
trical properties of these resins are 
good, and these alloys will be very 
important when better known. 

Epoxy-Phenolic—Casting alloys 
of this type are not in great demand. 
Epoxy resins are chiefly used in 
castings to provide low shrinkage 
and toughness. Phenolic resins can 
contribute little to a straight epoxy 
casting except a higher heat dis- 
tortion and a lower price. The latter, 
however, is also obtainable with 
fillers, and so there is little incentive 
for epoxy-phenolic casting resins. 

There is, on the other hand, a 
great interest in epoxy-phenolic 
molding compositions, since, theo- 
retically at least, the epoxy resin 
would contribute toward dimen- 
sional stability of the molded part 
and adhesion to inserts. The amount 
of work that is being devoted to 
this application will very likely be 
successful in the next year or two 
and, no doubt, they will be followed 
still later by epoxy-melamines. At 
the present, however, there are no 
phenolic or melamine alloys with 
epoxies for potting or molding that 
are of commerical importance. 

Epoxy-Oil—Epoxy-oil potting 
compounds have been produced for 
some time and, like the epoxy-rub- 
ber type, are used mainly for their 
resiliency. The long curing cycle and 
the poor properties at high tempera- 
ture have not encouraged much 
work on this type of alloy, although 
one compound produced by Acme 
Wire Company has been very suc- 
cessful. 

Epoxy-Asphalts—Although it has 
been known for some time that 
epoxy resins are compatible with 
asphalts when acid catalyzed, this 
type of alloy is not in use in signifi- 
cant quantities. It appears to be of 
promise as an asbestos felt impreg- 
nant, and a floor tile resin where 
chemical resistance, especially sol- 
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Table 1V—Properties of Epoxy-Thioko!l Glass-Cloth Laminates* 


















































Ultimate | Modulus Ultimate Modulus 
flexural of flexural of 
Araldite | Araldite Thiokol strength elasticity strength elasticity 
Laminate | DMP-10 | CN-502 CN-503 LP-3 Dry | Dry Wet Wet 
7 T | 
p.s.i. 10° p.s.i. p.s.i. 10° p.s.i. 
1 | 10 100 54,300 2.2 | 34,500 19 
| 
2 10 100 49,900 19 35,600 16 
3 30 | 300 100 46,700 18 | 25,400 15 
4 10 400 | 10¢ 54,200 1.75 | 35,000 1.7 
5 50 500 100 56,600 2.1 | 37,300 19 
6 60 600 =6| «= 100s ||_~— 48,600 2.0 | 36,900 18 
7 30 300 100 31,000 1.7 9.100 Too low 
8 40 | 400 | | 100 35,800 18 | 10,590 Too low 
9 | 50 | 500 | | 100 34,400 | @2 14,600 Too low 
10 | 60 | 600 | | 100 =| ~—24,000 | - | 10,100 Too low 
2 The laminates were prepared with 181 glass cloth; 12 plies of glass cloth were used to make a 1/8 in. thick laminate. Cure cycle was 30 min. at 250° F. 
The glass content was approximately 75 percent. 
Table V—Properties of Epoxy-Polyamide laminate prepared with epoxy- 
Glass-Cloth Laminates* Thiokol binder 114 are shown in 
] Table IV. 
oo i cre 1 CH-S06 Epoxy-Polyamide—Epoxy -polya- 
Formulations 2 Poly- 3 Poly- 1 Poly- ar ; y ~~ sina P 4 ” “ 
(parts by weight) amide 115 amide 115 | amide 115 - . —— —_— 7 nore 
ah ing materials. They provide a degree 
| acai , 
Flexural strength, dry, p.s.i. 57,600 35,000 47,550 of flexibility less than Thiokol but 
Flexural strength, wet, p.s.i. 27,150 38,400 17,570 have, in distinction to the Thiokols, 
Percent loss 58% None 63% better pot life, odor, and other work- 
Modulus of elasticity, dry, 10° psi. 1.66 | 181 1.48 —e Rg steve) and, 2A geo 
- “ s§ .  - is) > oly- 
Modulus of elasticity, wet, 10° p.s.i. 1.62 1.81 1.43 — Se ee : tind 
| | amide also acts as the curing agent. 
2 Laminates made with 6 plies of 181-114 glass cloth; the glass content was approximately 65%. Laminate Polyamide resins, in addition, offer 
thickness was % in.; cure cycle was 20 min. at 300 2 ” : . * . 
better electrical properties than the 
Thiokols. The mechanical properties 
of an epoxy-polyamide alloy in 
vent resistance, is important. Per- tance or improved chemical and laminates are shown in Table V. 


haps the high cost of the epoxy 
resin has prevented this use from 
being exploited, but we feel that 
insufficient work has been done on 
this type of alloy. 


Laminates 

Epoxy resins, have 
only recently begun to be prominent 
in laminating, although their prop- 
erties have been under investigation 
for this use for some time. It is to 
be expected, therefore, that epoxy 
laminating alloys should be some- 
what fewer than in the other fields. 
The information on their uses is 
very meager at present, but it is in- 
creasing faster than any other 
branch of the epoxy field. 

In a laminating alloy the epoxy 
resin is generally used to supply 
adhesion to the glass and high 
strength; the other resins are used 
to give increased moisture resis- 


themselves, 
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heat resistance. 

Epoxy-Furan—The development 
of a furan resin that will cure in 
thick sections by Furane Plastics, 
Inc., was followed very rapidly by 
furan-epoxy alloys for laminating. 
Little data is available as to the 
properties such a laminate gives, 
but the high chemical resistance and 
temperature stability of the furan 
resin, coupled with the adhesiveness 
and toughness of the epoxy certainly 
are of theoretical interest. 

Epoxy-Thiokol—As_ in potting, 
Thiokol compounds have given a 
degree of flexibility and impact re- 
sistance to epoxy resins that is quite 
valuable. High pressure bottles for 
oxygen and other gases are being 
manufactured from this alloy. The 
laminates have better vibration, 
fatigue, and, in some cases, better 
chemical resistance than epoxy 
resins alone. Typical properties of a 


Epoxy-Polyester—It is surprising 
that more alloys of polyester-epoxy 
resin are not available at the present 
time. Some work has been done to 
produce pipe from a_ polyester- 
epoxy alloy, but the work was not 
entirely successful due to the dif- 
ficulty in obtaining good curing in 
the time available. Epoxy resins 
could provide vibration resistance to 
polyester laminates, and the poly- 
ester can reduce the cost of the 
epoxy resin. The great difficulty at 
the present time seems to be the 
large difference in curing times of 
epoxy resins and the available poly- 
esters. Undoubtedly the cure time 
of epoxy resins will be shortened 
soon, and we may then expect to see 
more polyester combinations. 

Epoxry-Melamine — Epoxy-mela- 
mine laminates have not been re- 
ported, but undoubtedly are being 

(To page 240) 
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resin—designed to 






meet the industry’s 






demand for 






processing speed 






—that gives... 
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MARVINOL vr 30 


@ a'dry” premix even in unheated mixers with large amounts of plasticizers 
@ much faster fluxing with higher calender speed possible 
@ soft, smooth rolling banks with a minimum of cold streaks 





@ extremely high oil absorption 

@ reduced molecular weight 

@ the easy processability of a vinyl copolymer 

@ the physical properties of a straight polyvinyl chloride 
@ extremely fast solution rate 

@ excellent inherent heat and light stability 


Particularly advantageous for film, sheeting, and 
fabric coating, this soft calendering resin also 
exhibits excellent extrusion qualities, with good 
gloss, clarity, and smoothness. 

Try this advanced straight polyvinyl chloride 


have already used new Marvinol VR 30 have 
been more than pleased with the results...and 
have enthusiastically come back for more. 

For more technical data on new Marvinol“ 
VR 30, simply write on your letterhead to the 


resin in your own operations. See why those who address below. 


Naugatuck Chemical 


Division of United States Rubber Company 
29 ELM STREET, NAUGATUCK, CONNECTICUT 








BRANCHES: Akron * Boston * Charlotte * Chicago * Los Angeles * Memphis * New York * Philadelphia * IN CANADA: Naugatuck Chemicals, Elmira,Ontario 



















* pn, 
One of the original sponsors of the Vinyl Film Ey N a *, ‘. 
: : iM ¥ 
Standard of Quality, Naugatuck Chemical pledges its f i\ ‘ dl a 
earnest and continued support of the program. Ks if} $ 
> Wt 


¢ 
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PLASTICS DIGEST’ 


Abstracts from the world's literature of interest to those who make or use 
plastics or plastics products. Send requests for periodicals to the publishers listed. 


General 

Wuy More Ptastics? A. Renfrew. 
SPE J. 10, 22-23, 41-42 (Apr. 1954). 
Plastics at present in common use 
suffer from many disadvantages. Al- 
most all plastics have the C-C skele- 
ton. Few can be used at tempera- 
tures above 300° C. and not many 
can be exposed to the weather for 
more than a year or two without 
deterioration. Prices are high but 
can be expected to decrease as vol- 
ume continues to increase. However, 
the new plastics that will be de- 
veloped in the future will not differ 
in any spectacular way from the 
old ones. Changes in the industry 
will consist of such things as trends 
toward quality, uniformity, and 
standardization, and an increased 
understanding of the structure of 
plastics. Such new techniques as 
grafting and irradiation will widen 
the scope of thermoplastics. There 
will also be new applications for 
plastics and improved fabricating 
techniques. 


Materials 

SaRAN-Coatep CELLOPHANE. Mod- 
ern Packaging 27, 80-83 (Apr. 1954). 
The properties and applications of 
saran-coated cellophane are des- 
cribed. Saran-coated cellophane com- 
bines some of the best properties 
of saran film with the most desirable 
qualities of cellophane, and in doing 
so, overcomes some of the limita- 
tions of each material. Saran film 
has long been known for having the 
lowest rate of water-vapor trans- 
mission of any transparent film com- 
mercially used in packaging, as well 
as for its strength, dimensional sta- 
bility, and resistance to acids, alka- 
lies, gases, and the effects of aging. 
These are points on which ordinary, 
uncoated cellophane is weak. But as 
a film saran has been restricted in 
application because of the relatively 
high cost, special heat-sealing re- 
quirements, and above all—a weak- 
ness which it shares with all other 
*Reg. US Pat. Off 
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straight plastic films to date—inabil- 
ity to handle readily in high-speed 
automatic packaging machinery. 
When applied as a thin coating to 
cellophane, saran loses some of its 
water-vapor resistance. But it re- 
tains most of its other properties 
almost unimpaired, and because of 
the relatively small quantity spread 
as a coating, its cost comes down to 
practical level. Because of the thin- 
ness of the coating, heat sealing 
poses no difficulty and, with the 
“body” provided by the cellophane, 
machine-handling properties of the 
coated material are as excellent as 
those of cellophane itself. When 
properly coated with a _ cellulose 
nitrate lacquer, as it has been for 
many years in the popular “MS” 
types, cellophane is itself, of course, 
a good water-vapor barrier. When 
saran is substituted for the cellulose 
nitrate coating, the water-vapor 
transmission rating is at least as low, 
and the other advantages mentioned 
above are gained. 


POLYETHYLENE-COATED CELLO- 
PHANE. L. C. Swec and G. H. Sulli- 
van. Modern Packaging 27, 203-08, 
294, 296, 299, 300, 304 (Mar. 1954). 
The properties of polyethylene- 
coated cellophane are described. 
Properties discussed include various 
strength characteristics, folding en- 
durance, water vapor transmission, 
and gas permeability. Methods of 
sealing and applications are also 
considered. 


Types OF Resins ror Giass-REIN- 
FORCED POLYESTER LAMINATES. E. M. 
Evans. Brit. Plastics 27, 100-103 
(Mar. 1954). The cornposition of 
commercial polyester resins and the 
effects of the basic components such 
as glycols, unsaturated acids, modi- 
fying acids, monomers, catalysts, 
stabilizers, and accelerators on the 
properties of the polymer are dis- 
cussed. Typical handling procedures 
are presented. Weaknesses of poly- 
ester resins are 1) the ester group- 
ing where the most stringent water 








resistance is required, 2) the sty- 
rene cross-linkages where heat 
stability is concerned, and 3) sty- 
rene where fire resistance is im- 
portant. Practical examples are given 
of the application of the principles 
of tailoring resins for specific pur- 
poses by discussing the type of poly- 
ester resins required for boats and 
for piping. 


BLENDS OF PHENOLIC RESINS WITH 
Russer. R. C. Bascom. India Rubber 
World. 129, 30-31 (Feb. 1954) Phe- 
nolic resins and most rubbers are 
inherently not compatible. However, 
nitrile rubbers are compatible with 
these resins. The most useful cured 
blends of phenolic resins and nitrile 
rubbers are made with highly modi- 
fied resins and nitrile rubbers with 
acrylonitrile content of the order 
of 40 percent. The rubber increases 
elongation and impact strength of 
the phenolic resins while it lowers 
hardness and tensile strength. The 
preparation and processing of these 
blends are discussed. Applications 
include shoe-sole reinforcement and 
adhesives. 


SoME SULFONAMIDE PLASTICIZERS 
AND Waxes. D. Aelony. Ind. Eng. 
Chem. 46, 587-91 (Mar. 1954). Sev- 
eral series of aromatic sulfonamide 
derivatives were synthesized and 
tested for plasticizing action on 
Vinylite VYNW and for wax-like 
properties. Emphasis was on the re- 
lationship between chemical struc- 
ture and compatibility, elongation, 
and minimum flex temperature. 
While one sulfonamide grouping per 
molecule enhances the plasticizing 
properties, two sulfonamide groups 
per molecule are hardly advantage- 
ous. The same applies to a lesser 
degree to ester groups, but only to 
compounds of a certain molecular 
weight. If this range is greatly ex- 
ceeded, the above statements may 
no longer be true. A number of the 
sulfonamides, particularly the N-6- 
hydroxyethyl and the N,N-di-6- 
hvdroxyethyl derivatives, had wax- 
like properties that made them suit- 
able for polishes. 


Molding and Fabricating 


ApIABATIC EXTRUSION OF POLy- 
ETHYLENE. J. M. McKelvey and E. C. 
Bernhardt. SPE J. 10, 22-30, 42-43 
(Mar. 1954). Data are presented from 
polyethylene extrusion experiments 
in which the extruder was operated 
under near-adiabatic conditions; 
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Three times in every nine seconds the Nantucket Lightship unfailingly flashes. 


Worcester Moulded Plastics die deliveries are right on schedule, too. 


"A \\ Read in the letter below what it means to Bulova 


Watch Company, Inc., Electronics Division, to have 


With DIES ny yon dies, samples and units for production 


This was the Bulova schedule we kept as promised: 






















completed on time, 


Bu!ova placed die orders December 11, 1953 
Cabinet samples promised March 1, 1954 


yo ur p ro h| T] ct ion Samples delivered - Bulova approves production 


February 26, 1954 


rH You can measure the dollars you save by Worc- 
starts on time ester Moulded Plastics prompt die deliveries from 
their own die shop — in your production schedules 








as drawn, free of costly delays. 
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Bulova “Companion” 
3 Way Portable Radio 


BULOVA waren, COMPANY, |ING. 


ELECTRONICS DIVISION 


VALLEY STREAM. LONG ISLAND. N. Y 


. c >) 
March 5, 1954 


Mr. Philip Graham 

President 

Worcester Moulded Plastics Company 
14 Hygeila Street 

Worcester 3, Massachusetts 





Dear Mr. Graham: 


Please convey the sincere thanks of the Bulova 
Watch Company to your entire organization for a 
job well done. This is the first experience in 
my 15 years in the radio business where a moulder 
has turned out a quality job on the date promised. 
I hope this inaugurates a prosperous relationship 
between our companies. 


Bulova front-of- Cordially, 


cabinet die 


BULOVA WATCELCOMPANY, INC. 


Hook gud. 


H. M. Randall 
General Manager 
Electronics Division 


HMR: ji 








Bulova back-of- 
cabinet, handle, and 
knob die 








Custom Injection Mouldings 
of Custom-Made Quality 


WORCESTER MOULDED PLASTICS CO. 


14 HYGEIA STREET, WORCESTER 8, MASS. 
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PLASTICS MANUFACTURERS can depend on 
Du Pont Formaldehyde as a consistently fine 
raw material. It’s produced under controlled 
conditions that assure uniformity and high qual- 


Designed to meet your highest requirements — 
DU PONT 
-FORMALDE HYDE 


SOLUTION 


For additional information and technical as- 
sistance, call our nearest office. 
E. I. du Pont de Nemours & Co. (Inc.) 
Electrochemicals Department 










ity in every shipment. 


95% 


UNIFORM 
WL 


tetramine—Technical. 


LOW 
4 Tagyt 
: \ CONTENT 


» BETTER THINGS FOR BETTER LIVING.. 


STANDARD CONTAINERS are used for ship- 
ments of Formaldehyde, Paraformaldehyde, 
minimum strength, and Hexemethylene- 


THROUGH CHEMISTRY 


.PONT ELECTROCHEMICALS 


Wilmington 98, Delaware 
DISTRICT OFFICES 


Baltimore 2 321 Falisway Plaza 2862 

Boston 10 140 Federal Street HAncock 6-1714 
Charlotte 2, N.C. 427 W. 4th Street CHarlotte 5-5561 
Chicago 3 7 S. Dearborn Street ANdover 3-7000 


2412 Carew Tower 
1226 National City 
Bank Bidg. CHerry 1-6078 
966 Penobscot Bidg. WOodward 2-7360 
Guinotte & Mich. Aves. Victor 6240 
P. O. Box 70 
El Monte, Calif. 
350 Fifth Avenue 
1616 Walnut Street 
512 Park Bidg. 
111 Sutter Street 


Cincinnati 2 
Cleveland 14 


PArkway 5253 


Detroit 26 
Kansas City 1* 
Los Angeles 
CUmberland 3-2761 
LOngacre 3-6440 
Kingsley 5-1900 
GRant 1-2960 
EXbrook 2-6230 


New York 1 
Philadelphia 3 
Pittsburgh 22 
San Francisco 4 


*Barada & Page, Inc. 











Blueprint accuracy 
is yours 
when you use 


‘TRU-CAST’ 









BERYLLIUM COPPER 
MOLD COMPONENTS 


Fidelity Of Intricate Detail 
Uniform Hardness And Density 
Close Dimensional Tolerances 
Strength Plus Conductivity 








YOU CAN PROFIT by knowing all 
the facts. Use your company letterhead 
to request a FREE copy of the 48-page, 
illustrated “Tru-Cast’ Handbook — the 
first complete and authoritative produc- 
tion guide to pressure-cast beryllium 
copper cavities and cores. 


MANCO PRODUCTS, Inc. 


240° Schaefer Road, Melvindale, Mich. « Tel. Detroit: WArwick 8-7411 
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TWIN 
COMPARTMENT 




















LANLY 


Sealer. 


CONTINUOUS, 
ECONOMICAL, 
OPERATION ... 


One compartment is 
loaded while the other 
processes. Foot control 
frees operator’s hands. 
* 
Opening one compart- 
ment automatically di- 
verts heated air to closed 
compartment. 
° 
Built-in gas-fired air 
heater. Pressure burners 





30 INCH CUBE SIZE 


assure proper burning characteristics with change in oven 

pressure. Electronic safety pilot for positive flame protection. 
Rollers at hearth level facilitate loading and unloading. 
Indicating and high level temperature controllers. 


ADDITIONAL INFORMATION ON PREFORM OVENS OF 
VARIED TYPES AND SIZES AVAILABLE UPON REQUEST 


The LANLY COMPANY 


754 PROSPECT AVE. e CLEVELAND, OHIO 
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these data are analyzed in terms of 
the adiabatic melt flow theory and 
conclusions are drawn as to the 
usefulness of the adiabatic theory in 
practical extrusion problems. The re- 
sults show that polyethylene extru- 
sion under near-adiabatic conditions 
is obtainable in practice. While the 
correlation between the observed 
and calculated performance is not 
perfect, the adiabatic melt extrusion 
theory can serve as a semi-quanti- 
tative guide to the design of ex- 
truders for operation with predom- 
inantly mechanical power. The ex- 
perimental work also shows that any 
combination of a very wide range of 
extrusion rates and temperatures can 
be obtained without any transfer of 
external heat to the plastic and that 
the ultimate capacity of the extruder 
for polyethylene is limited only by 
the speed and power that the drive 
can supply. Further experimenta- 
tion would be necessary to deter- 
mine if other plastics can also be 
extruded under near-adiabatic con- 
ditions. 

PRESSURE EFFECTS DuRING THE IN- 
JECTION MOLDING OF POLYSTYRENE. 
S. D. Eagleton. Brit. Plastics 27, 95- 
99 (Mar. 1954). The effect of lubri- 
cants on the pressure loss in the 
solid zone of an injection molding 
machine and the effects of pressure 
on the temperature of the polymer 
are discussed. Within certain limits, 
the addition of small amounts of 
lubricant greatly increases the pres- 
sure transmitted to the mold. The 
temperature of the polymer in the 
nozzle of the injection machine rises 
as the pressure is applied by the 
plunger. The loss of pressure caused 
by pin-point gating is discussed and 
a specially-designed mixing device 
is illustrated which may be regarded 
as a pin-point gate with zero length 
of land. Increases in internal strains 
of moldings as the pressure is in- 
creased are discussed. 


A Merat-DetectING INSTRUMENT 
FOR THE Piastics Inpustry. H. Kal- 
pers. Kunststoff-Rundschau 1, 58-59 
(Mar. 1954). An electronic metal- 
detecting instrument was developed 
that will work either completely 
automatic or can give acoustical or 
optical signals so that the metal 
pieces may be removed by the oper- 
ators. 


Curtinc CrircuLar SECTIONS FROM 
Mo.upep LAMINATES WITH CIRCULAR 
Saws. K. Maylahn. Kunststoffe 44, 
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artitions for 
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peter 


Pre-assembled 
partitions 
made to your exact 
specifications 
for faster packing 
at lower cost! 


WRITE, PHONE or WIRE 
for QUOTATIONS on 
YOUR REQUIREMENTS 


partition corp 


Manufacturers of Cardboard Partitions 
Telephone: 


19-21 HEYWARD ST. ,,,’*?"re;,, BROOKLYN I1, N. Y. 








The manufacture of molded 
plastics and devices for mili- 
tary and industrial require- 
ments are our specialties . . . 





Considerate and experienced 
handling of your plastic 
molding problems is avail- 
able thru ACCURATE SERV- 
ICE where you will find am 
ple, modern facilities to meet 
your every plastic molding re- 
quirement ot MAXIMUM 


efficiency and economy 


hundreds of different ‘parts 
are in present production. 


"a? 
> SPECIALISTS in 
SMALL RUNS 


a 
PLUNGER-* 





USING 


HAND Mm 
SEND your specifications NOW! We invite te 


toughest problems .. . NO OBLIGATION 
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EFFECTIVELY and ECONOMICALLY 


Metal & Thermit’s active research on 


the flame-proofing of vinyls has yielded a re- 
tardant filler that offers “‘4-way-appeal” to 


oO © © 





® 


. 


‘ 





producers of vinyl plastic products. 


M & T Antimony Oxide is low in initial 
cost... 


. ..ts economical to use—compared with 
other systems smaller quantities are need- 
ed for effectiveness ... 


...enables manufacturers to comply 
properly with new Federal and State flame- 
proofing laws... 


... completely safeguards handlers and 
users of the finished product. 


Formulate with practical, efficient M & T 
Antimony Oxide. For applications where 
low pigmentation is necessary a special 
flame-retardant antimony compound will 


be furnished. 


Specific advice, technical data 
and samples are available on request. 


Write M & T today. 


100 East 42nd Street * New York 17, N. Y. 


THERMIT CORPORATION 


CHEMICALS and ANODES for Electrotinning *« CERAMIC OPACIFIERS 
STABILIZERS for Plastics * TIN, ANTIMONY and ZIRCONIUM CHEMICALS 
ARC WELDING—Materials and Equipment * THERMIT WELDING © DETINNING 
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122, 124 (Mar. 1954). Practical ex- 
perience has shown that the use of 
circular saws for cutting circular 
sections from molded laminates up 
to a thickness of 0.59 in. (15 mm.) is 
superior to other methods. Above 
1.18 in. (30 mm.) the application of 
band saws is recommended. For ma- 
terials of thicknesses between 15 
and 30 mm., experiment should 
determine for each case which kind 
of saw is best. 


Applications 


Four Mo.prncs ror TV CABINET. 
Brit. Plastics 27, 78-81 (Mar. 1954). 
A television cabinet produced in 
four separate parts from wood-flour- 
filled phenolic powder is described. 
The advantages of producing this 
piece in four parts rather than the 
conventional one piece are discussed, 
as well as the problems encountered 
in design and production. The four- 
piece cabinet decreased storage 
space, advanced tool delivery date, 
reduced transportation costs, and re- 
sulted in less molding powder waste. 


POLYTHENE Pree Firtincs. Brit. 
Plastics 27, 94 (Mar. 1954). A num- 
ber of new polyethylene pipe fit- 
tings are shown. These fittings are 
injection molded of polyethylene 
with 20% carbon black and 0.2% 
antioxidant. The fittings include tees, 
elbows, junctions, and couplings. 


Coatings 

MICROSTRUCTURE OF PAINT FILMs. 
E. G. Bobalek, L. R. LeBras, A. S. 
Powell, and W. von Fischer. Ind. 
Eng. Chem. 46, 572-77 (Mar. 1954). 
Improved methods were applied to 
the study of the air interface of 
enamel and lacquer films and to the 
adhesion interface of these films 
stripped electrolytically from tin 
plate. Replica techniques proved 
useful in studying the surface struc- 
ture of the resinous binder and ob- 
serving surface structure variations 
caused by differences of pigment 
distribution in the film interfaces. 
The luster and color of paint films 
are affected by both binder struc- 
ture and the flocculation and sedi- 
mentation properties of the pigment 
in the film. There seems to be some 
correlation between microstructure 
of films and sedimentation proper- 
ties of liquid paints. The surface 
roughness of films is least for films 
formed from paints that tend to 
settle rapidly to a dense pigment 
(To page 172) 
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for the 


BIG ONES.. 


W-S 300-02 
INJECTION MOLDING MACHINE 


2, 3 and 500 Oz. Watson-Stillman Plastics Injection Molding Machines 
equipped with preplasticizing units offer more clamping 
capacity, larger die space and higher plasticizing rates. 
Positive feed controls, internally heated torpedoes and 
the latest safety features give you greater operational 
efficiency . . . assure capacity production runs. 


For complete specifications write today 
for Bulletin Sheet 620-G8. 


THE WATSON-STILLMAN COMPANY 


DIVISION OF H. K. PORTER COMPANY, INC. 
151 Aldene Rd., Roselle, New Jersey 
Foreign Sales Representatives: OMNI PRODUCTS CORP., 460 Fourth Avenue, New York 16, N. Y. 
Correspondents Throughout the World 
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In August, 1953, P.B. Mutrie—one of the leading 
haulers of bulk liquids in the country—lifted the 
wraps from this one-piece, 3400-gallon tank 
truck. Welcomed then as a new advance in com- 
mercial tank trucking, its promise has now been 
confirmed by a year’s steady use. 


Built to transport corrosive chemicals like formal- 
dehyde, the tank is molded of Cyanamid’s 
LAMINAC polyester resin, reinforced with fi- 
brous glass mat. Its weight—only 7,025 pounds 
fully equipped and mounted . . . 3,600 pounds 
less than the tank it replaced. During the past 
year, this weight saving has increased payload 
within the over-the-road limit by more than 
$3,000! And LAMINAC’s high corrosion resist- 
ance enabled Mutrie to dispense with the costly 
special lining required in ordinary tanks. 


eviwuewire 


Perhaps this success story suggests an applica- 
tion where you might use large molded forms of 
LAMINAC to advantage. If so, we'll be glad 
to work with you. 

REMEMBER—The large family of LAMINAC polyester 
resins offers you a wide range of superior curing and 
service properties. American Cyanamid, a leader in 
the development of polyester resins, has many special 
forms of this versatile plastic to meet your require- 
ments successfully. 

LAMINAC® polyester resins... 

BEETLE® urea-formaldehyde molding materials ... 


MELMAC® melamine-formaldehyde molding ma- 
terials ... 


MADE UNDER RIGID CONTROLS TO CYANAMID’S 
HIGH STANDARDS OF QUALITY. 


Modern 


Morte 





Plastics 


ISP ICiiwee Fee 





of remlorced 


SA RN ie TC Nh ORG CD Oe Pee te sme Hine Ome - 


3 


4 (ae. . LY 


wath 


Co gs 
f 


One of the largest one-piece molded structures ever made, 
this reinforced LAMINAC trailer tank is 21’ 9” long, 6’ 2” 
wide and 4’ 4” high. Reinforced plastic structures, including 
tank, hose tubes tenders and pump cabinet molded by 
Carl N. Beetle Plastics Corp., Fall River, Mass. The tank is 


mounted on a Fruehauf trailer. Ce) ( 
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the Company that’s known 
by the Company it keeps 
fy Y pany p ——~ 


The list of customers of Michigan 
Molded reads like a ‘“‘who’s who”’ of 
American industry. We are proud of 
the list . . 


earned the confidence of so many 








. and prouder still to have 


blue ribbon companies. It all reflects 
the efforts of thirty years of pio- 
neering in plastics molding 
re injection, compression and transfer. 
to be first 
consult the one 


who does 
it fist! 


We are happy to have the facilities and the 
talent for creative and productive service 










to American industry. 


MICHIGAN 


MOLDED PLASTICS, INC. 
DEXTER, MICHIGAN 


your inquiries will receive our 
prompt recommendations and proposals 





MEETING the PROBLEMS of the RUBBER~ PLASTICS INDUSTRIES 


Only Xaloy Liners 
Assure Greater 
Output At 
Lower Cost 


Nuhy 


A ferrous alloy surfacing of 
exceptional WEAR resist- 
Its 62-68 Rockwell 


hardness guarantees a 







ance 
FOR te 
EXTRUDERS ® STRAINERS 


PLASTICIZERS © TUBERS 


. 
A ate yf SOO 


A non-ferrous alloy surfac- 
ing of exceptional CORRO- 
SION resistance. Amazingly 






liner of absolute maximum 


life. 


Supplied as standard 
original and replace- 
ment parts by all lead- 
ing extruder manufac- 
turers. 


immune to chemical attack, 
it withstands highly corro- 


sive action 


' 
write for engineering and production data book .. . 
' 


INDUSTRIAL RESEARCH LABORATORIES 


Division of Honolulu Oil Corporation 
961 East Slauson Avenue’ Los Angeles 11, 


California 
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packing. This sedimentation be- 
havior of pigments in films or liquid 
paints is influenced greatly by ve- 
hicle-pigment interactions and can- 
not be predicted solely from data 
regarding particle size or extent of 
flocculation of the pigments. The 
usefulness of the electron microscope 
in the study of paint films of or- 
dinary thickness has been extended 
greatly by the improvement of the 
silver-silica and polyvinyl alcohol- 
silica replica techniques. 


Properties 


FRICTIONAL PROPERTIES OF Porous 
METAL IMPREGNATED WITH PLASTIC. 
F. P. Bowden. SPE J. 10, 38, 40 
(Mar. 1954). It was found that a film 
of Teflon when simply rubbed onto 
surfaces gave a low value of the 
friction, but the film was worn away. 
Porous metal was therefore impreg- 
nated with the plastic. Sintered 
copper impregnated in this way gave 
remarkably low values of friction. 
The friction begins to rise at tem- 
peratures where decomposition of 
the plastic would occur. 


THEORY OF THE CHANGES IN Puys- 
ICAL CHARACTERISTICS OF PLASTICS 
Causep By Rapration. J. W. Ryan. 
SPE J. 10, 11, 40-41 (Apr. 1954). In 
discussing changes in plastics caused 
by nuclear radiation, the existence 
of a “functionality series” such that 
the highest functional group tends 
to transmit energy received from 
the interaction with a photon to a 
lesser transmitting group where it 
selectively decomposes is proposed. 
The term “functionality” means any 
one of the building units of the 
polymer in question. Evidence is 
presented for the existence of this 
series. This includes an explanation 
of the decomposition of Teflon upon 
exposure to radiation. Linear poly- 
esters represent a potentially inter- 
esting set of materials because of the 
predominance of ester carboxyl 
groups and the relatively short dis- 
tances between them. 


CRAZING OF POLYSTYRENE. E. E. 
Zeigler. SPE J. 10, 12-13, 16-21, 42- 
43, 46 (Apr. 1954). Development of 
a new simplified test method has 
made it possible to study the effect 
of a great many variables on the 
“critical elongation” for crazing of 
polystyrene. The test consists of 
clamping a strip of polystyrene over 
a bending form so designed as to 
provide constantly changing radius 
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of curvature and_ corresponding 
stress as well as strain in the test 
specimen. It is possible to observe 
the location of the last significant 
craze mark from which the percent 
elongation could be calculated. The 
manner in which crazing is affected 
by time, temperature, reagents, and 
exposure conditions was _ studied. 


Chemistry 


KINETICS OF ACRYLONITRILE POoLy- 
MERIZATION IN BuLkK. W. M. Thomas 
and J. J. Pellon. J. Polymer Sci. 1 
329-53 (Apr. 1954). As a step to- 
ward the better understanding of 
acrylonitrile polymerization, a kine- 
tic study was made in bulk with azo 
and peroxy catalysts over the range 
30 to 60° C. Rates were followed 
gravimetrically in most cases, and 
molecular weights were estimated 
from viscosity measurements. Elec- 
tron micrographs and nitrogen sorp- 
tion data were obtained. Following 
a short induction period, polymer 
separated as a fine suspension, co- 
agulated to form curds at a few 
tenths percent polymerization, and 
formed a hard, porous mass at about 
60% reaction. The product at 5 to 
50% polymerization was in the form 
of dense particles about 0.5 micron 
across; these appeared to be aggre- 
gates of 400 A. particles. The rate of 
polymerization accelerated up to 1 
to 3% conversion and was then 
nearly constant to about 50%, be- 
yond which it could not be meas- 
ured. Rate increased with the 0.8 
power of catalyst concentration and 
showed an over-all activation of 35 
to 37 kcal./mole. Molecular weight 
varied inversely with the 0.2 power 
of the catalyst concentration, was 
nearly constant from 5 to 50% con- 
version, and went through a slight 
maximum with temperature. To ac- 
count for these observations a kine- 
tic scheme is proposed that involves 
the possibility of unimolecular chain 
termination by a process of “burial.” 
This process is conceived of as a 


TEFLON and KEL-F 


Get the advantages of these 
fluorocarbon plastics at their best 
—fabricated by United States 
Gasket Company. 


Quality controlled through every 
operation “from powder to part’”’, 


they assure you uniform elec- 
trical, chemical and physical 
characteristics of the highest 
quality. Uniform density and 
dimensional stability permit 
superior accuracy and dependa- 
bility in the finished part. 


For all your requirements— 
sheets, tape, tubing, cylinders, 
rods, bars, beading, electrical 
spaghetti, extruded shapes, parts 
machined or molded to your 
specifications, and _ electro-me- 
chanical assemblies and sub- 
assemblies—see U.S.G. 


Write for bulletins No. 300 and 
No. 500 





mechanism by which a _ growing 


chain may become shielded from UNITED CAMDEN 1 e ae ee JERSEY ie 
further growth by coiling or embed- ane 
ding itself in the solid phase. Equa- STATES FABRICATORS OF duPont TEFLON, — A 
tions derived for rate and degree of GASKET Kellogg KEL-F AND OTHER PLASTICS 


' roots , E “a Re tati in Prin: 
poly merization fit the data ade COMPANY peoreeieeen ves Prog ino 
quately. Consideration is given to mn 


the simultaneous effects at high con- 
version of a small loss in initiator 





by thermal decomposition, of enrich- 
ment of the solution by shrinking 
liquid volume, and of monomer loss. 
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U.S. PLASTICS PATENTS 





Copies of these patents are available from the 
U.S. Patent Office, Washington, D.C., at 25¢ each. 





Coating. A. L. Glass (to U. S.). 
U.S. 2,676,942, Apr. 27. Corrosion- 
resistant coating. 


Fiuo. C. M. Carson (to Goodyear). 
U.S. 2,676,943, Apr. 27. Red-meat 
packaging film of vinyl chloride 
polymer. 


Potymers. N. A. Higgins (to Du 
Pont). U.S. 2,676,945, Apr. 27. Con- 
densation polymers of hydroxyacetic 


acid. 


Mo.upine Composition. J. L. Mc- 
Curdy and L. Kin (to Dow). USS. 
2,676,946, Apr. 27. Aromatic olefin 
compositions. 


Cara.yst. R. D. Rowley (to West- 
inghouse). U.S. 2,676,948, Apr. 27. 
Guanidine carbonate curing catalyst 
for polysiloxane resins. 


CopotyMe_rs. R. R. Morner and R. 
I. Longley, Jr. (to Monsanto). U.S. 
2,676,949, Apr. 27. Copolymers of 
maleic anhydride and N-vinyl lac- 
tams. 


TrIPOLYMERS. W. J. Sparks and 
D. W. Young (to Standard Oil). U.S. 
2,676,950, Apr. 27. Curable polymers 
from a diolefin, an alkene, and sty- 
rene. 

PotyMers. G. E. Ham (to Chem- 
strand). U.S. 2,676,953, Apr. 27. Aro- 
matic-aliphatic cyano derivative pol- 
ymerization catalysts. 


MetHYL Metuacry.ate. G. Kirke- 
gaard (to L. C. Krazinski). USS. 
2,676,954, Apr. 27. Methyl metha- 
crylate modified to increase abra- 
sion resistance. 


TesTING Macuine. R. B. Faris, Jr., 
H. F. Hardman, H. M. Stine, and M. 
Fink (to Standard Oil). U.S. 2,677,- 
271, May 4. Apparatus for testing 
plastics materials. 


Trestinc Macuine. S. S. Dabrowski. 
U.S. 2,677,275, May 4. Machine for 
testing adhesiveness of paint films. 


Coatinc. F. L. Schouteden (to 
Gevaert Photo-Producten). U.S. 2,- 
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677,622, May 4. Coating fabric with 
vinyl resins. 


Bonoinc. S. E. Urban, T. C. Mor- 
ris, and E. C. Johnson (to B. B. 
Chemical). U.S. 2,677,635, May 4. 
Bonding sheet plastic to a porous 
surface such as concrete. 


WarTeERPROOF Propucts. A. F. Bi- 
daud (to Societe des Usines Chimi- 
ques Rhone-Poulenc). U.S. 2,677,658, 
May 4. Composition of silicone resin 
and silicon dioxide. 


Resins. R. Kunin and S. Rothman 
(to Rohm and Haas). U.S. 2,677,670, 
May 4. Choline carboxylate cation- 
exchange resins. 


INTERPOLYMERS. H. Yuska, A. M. 
Tringali, and J. E. Hanle (to Inter- 
chemical). U.S. 2,677,671, May 4. 
Interpolymers of methacrylic esters, 
epoxy resin esters, and Diels-Alder 
adducts. 


AbHESIVE. S. B. Luce (to Swift). 
U.S. 2,677,672, May 4. Wood adhesive 
consisting of polyvinyl acetate emul- 
sion and a viny!-methyl-ether male- 
ic-anhydride copolymer. 


CopotyMers. C. S. Marvel and R. 
M. Joyce (to Du Pont). U.S. 2,677,- 
673, May 4. Copolymers of metha- 
crylonitrile dimers. 


PoLtyMER BieNps. L. E. Daly (to 
U.S. Rubber). U.S. 2,677,674, May 4. 
Blends of styrene-divinylbenzene 
and styrene-butadiene. 


Pueno.ic Resins. D. E. Nagy (to 
American Cyanamid). U.S. 2,677,675, 
May 4. Sulfonated phenolic resins. 


Potymers. G. M. Nichols and C. 
J. Albisetti (to Du Pont). U.S. 2,677,- 
676, May 4. Polymers from adipic 
acid derivatives. 

Potyme_rs. J. W. Fisher and E. W. 
Wheatley (to British Celanese). U.S. 
2,677,677, May 4. Polyamino-tria- 
zoles. 


Potymers. R. C. Morris and V. W. 
Buls (to Shell). U.S. 2,677,678, 
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May 4. Copolymers of unsaturated 
benzoates. 


Potymers. A. L. Barney (to Du 
Pont). U.S. 2,677,679, May 4. Quater- 
nary ammonium polymers of the 
acrylic type. 

Piastic SHAPING. R. C. Jaye. US. 
2,677,747, May 4. Apparatus for shap- 
ing cellular plastics. 

Apuesive. F. W. Holt, Jr. (to 
Brown Bridge Mills). U.S. 2,678,284, 
May 11. Thermoplastic adhesive 
which is non-tacky at room temp- 
erature. 

Coatinc. J. Browning (to Impe- 
rial Chemical). U.S. 2,678,285, May 
11. Antistatic coatings for thermo- 


plastics. 


SHRINKPROOFING. M. E. Cupery 
and S. R. Detrick (to Du Pont). 
U.S. 2,678,287, May 11. Shrinkproof- 
ing wool with substituted poly- 
ethylenes. 

CeLLULAR Resins. E. B. McMillan 
and A. R. Olson (to United Shoe 
Machinery). U.S. 2,678,293, May 11. 
Cellular butadiene-styrene. 

Ion Excuance. A. F. Ferris (to 
Rohm and Haas). U.S. 2,678,306, 
May 11. Carboxysulfonie cation-ex- 
change resins. 

Resins. T. J. Suen (to American 
Cyanamid). U.S. 2,678,308, May 11. 
Alkyl-modified aminoplasts. 


CELLULOSE Esters. N. Van Gorder 
and W. D. Paist (to Celanese). U.S. 
2,678,309, May 11. Haloalkyl phos- 
phate—lower aliphatic acid mixed 
esters of cellulose. 

Tootn. F. A. Slack, Jr. (to H. D. 
Justi and Son). U.S. 2,678,470, May 
18. Method of molding artificial 
teeth. 

CeLLuLose Derivatives. H. Schnell 
and H. Rinke (to Farbenfabriken 
Bayer). U.S. 2,678,869, May 18. Iso- 
cyanate-modified cellulose deriva- 
tives. 

LEATHER TREATMENT. T. A. Kauppi 
(to Dow Corning). U.S. 2,678,893, 
May 18. Waterproofing leather with 
a methyl polysiloxane. 

Printinc Paste. W. Graulich, W. 
Becker, and O. Bayer (to Farben- 
fabriken Bayer). U.S. 2,678,924, May 
18. Textile printing with acrylic 
copolymers. 

CopotyM_ers. H. J. Hagemeyer, Jr. 
and R. E. DeBusk (to Eastman 
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“FULLY 
LOADED 


glass fiber reinforced 













/ ~ ““ POLYESTER 
mt Mat, Glass Cloth or 


PRE-IMP Molding Compound 


“FULLY-LOADED-ready to use” means 
exactly that—in either quantity pro- 
duction with matched metal dies, 
or low pressure lamination. 

“Fully loaded” FLEXFIRM uniformly 
pre-impregnated products speed up 
production by either method. They 
are quicker, more efficient, more 
economical—NOTHING TO ADD—- 
READY TO USE. 

For specific applications in your 
field, call, write or wire 

Engineering Department... 

Shelf Life 6 months or longer 


ain: PRODUCTS 


PRE-LOADED DIVISION 





2300 No. Chico Ave., E] Monte, Calif. CUmberland 3-1173 
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This remarkable new plastic material 
is now widely used in atom bomb and 
armament production— also has many 
important applications in the manufac- 
ture of industrial and civilian goods. 











KEL-F offers advantages not found in many other plastic 
materials, among them: 


Chemical Inertness—resistance to strong acids, oxidiz- 
ing materials, and organic solvents. 


M Electrical Resistance—superior insulating properties, a 
poor conductor of heat. 


M Zero Moisture Absorption—resists moisture, unaffected 
by high humidity or tropical exposure. 


Wide Temperature Range—has satisfactory properties 
from —320 F. to 390 F. 


a 


SINKO MOLDS ALL THERMOPLASTIC MATERIALS in- 
cluding Nylon, in sizes up to 60 oz. A highly skilled staff 
of specialists, using the latest in modern equipment, will 
manufacture your injection molded parts and products with 
the utmost in accuracy, speed, and economy. 


Our services include Design and Engineering; Mold Con- 
struction; Metal-Plastic Assemblies; 2 and 3 color Plastic 
Spraying and Painting; Hot Stamping; Vacuum Distillation 
Plating; Fabricating and Assembling. 


Check with us now on your KEL-F and other Plastic 
Molding applications! 


&: SINKO MFG. & TOOL CO. 





C 3135 WEST GRAND AVE. ¢ CHICAGO 22, ILLINOIS 





BRANCH 


OFFICES: 
DAVENPORT, IOWA 
WILLIAM R. VOSS—3818 Johnson Ave. 


MILWAUKEE 3, WIS. LOS ANGELES, CAL. 
RICHARD P. VALLEE—2302 W. Clybourn St. LITTRELL SALES CO.—1432 S. Los Angeles St. 


SAN FRANCISCO, CAL. 
LITTRELL SALES CO.—115 New Montgomery St. 


HADDONFIELD, N. J. 
TOM MUCKENFUSS—261 Wayne St. 
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Kodak). U.S. 2,678,925, May 18. 
Pressure-polymerized copolymers of 
acrylonitrile and unsaturated esters. 


Battery Separator. E. C. Uhlig 
and A. DeFusco (to U. S. Rubber). 
U.S. 2,678,961, May 18. Paper im- 
pregnated with “Vinsol” and phe- 
nolic resin. 


POLYETHYLENE. J. G. Bedford (to 
Ciba). U.S. 2,679,469, May 25. Weld- 
ing polyethylene. 


Motps. C. K. Swartz (to Consoli- 
dated Molded Products). U.S. 2,- 
679,473, May 25. Preparing molds to 
produce crackle finishes. 


Puastics. K. D. Meiser and A. W. 
Kassay (to Allied Chemical). U-S. 
2,679,490, May 25. Urea-formalde- 
hyde cellulosic molding powders. 


ACRYLONITRILE. N. A. Hampson, J. 
Downing, and J. G. N. Drewitt (to 
British Celanese). U.S. 2,679,492, 
May 25. Solutions of polyacryloni- 
trile. 

ALKyp Resins. T. F. Anderson (to 
Allied Chemical). U.S. 2,679,493, 
May 25. Stabilized thermosetting al- 
kyd compositions. 


ACRYLONITRILE. W. M. Thomas (to 
American Cyanamid). U.S. 2,679,- 
494, May 25. Modified acrylonitrile 
polymers. 


WatTERPROOFING. R. H. Bunnell (to 
Allied Chemical). U.S. 2,679,495-6, 
May 25. Siloxane waterproofing 
compositions. 


PotyMerizATION. C. A. Uranek 
and §S. H. Landes (to Phillips 
Petroleum). U.S. 2,679,497, May 25. 
Use of rosin soaps in emulsion poly- 
merization. 

Convensates. R. P. Seven and 
J. J. Miyashiro (to Ringwood 
Chemical). U.S. 2,679,498, May 25. 
Diazo condensation polymers. 

Firms. W. J. Bennes and C. E. 
Leyes (to Celanese). U.S. 2,679,661, 
June 1. Film formation by extru- 
sion. 

Dispenser. N. T. Baldanza (to 
Curtiss-Wright). U.S. 2,679,875, 
June 1. Plastic dispenser. 

POLYETHYLENE. J. F. Doyle and 
P. L. Onasch (to Arkell Safety 
Bag). U.S. 2,679,887, June 1. 
Crinkled laminated polyethylene. 

Emutsion. L. Schibler and A. 
Laely (to Ciba). U.S. 2,680,101, June 
1. Emulsions of aminoplasts. 
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A product of progress 


THROUGH INTEGRATION 





OSTARENE 


A VIRGIN POLYSTYRENE 


Fostarene is produced by an independent practical 
molder dedicated to present and future uses of 
polystyrene...backed by long, successful experience 


..tested and proven in injection molding production. 


FOSTARENE !S AVAILABLE IN PELLETS AND GRANULES. 


EXCLUSIVELY REPRESENTED BY: 
H. MUEHLSTEIN & CO.,INC.. ao cast 42ND ST., NEW YORK 17.N. Y. 
BRANCH OFFICES: AKRON * CHICAGO e BOSTON « LOS ANGELES * MEMPHIS 


WAREHOUSES: AKRON # CHICAGO e BOSTON e LOS ANGELES e JERSEY CITY 





Pit sonia PETROCHEMICAL DIVISION FOSTER GRANT co., INC. LEOMINSTER, MASS 


A PIONEER IN PLASTICS FOR OVER THIRTY YEARS 
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NEW MACHINERY 
AND EQUIPMENT 


Spray Decorating—An all-elec- 
tric, automatic spray-decorating ma- 
chine with an integral mask washer 
operates with a traversing spray gun. 
It is claimed that the machine saves 
time by eliminating the necessity for 
stopping the machine to remove 
soiled masks and replace with clean 
masks. Washing of one set of masks 
takes place during the painting op- 
eration and without mask removal. 
The operator merely throws a switch 
and clean masks are shuttled into 
position for painting. In addition to 
the saving in time, this arrangement 
precludes the possibility of an op- 
erator keeping a mask in service so 
long-that the machine will no longer 
operate at top efficiency. A single- 
operator unit requires four masks; 
two in the painting area and two 
in the washer. The mask washing 
operation continues even though the 
painting operation may be momen- 
tarily suspended. The wash cycle is 
controlled up to 2 minutes. The wash 
pattern is flexible and adjustable to 
insure adequate cleaning of both 
top and bottom sides. Mask washing 
is accomplished by a high-pressure 
system with a series of non-clogging 
nozzles set on %-in. centers. After 
the mask is washed, and before it 
is returned to the painting position, 
a jet of clean air removes all mois- 
ture so that no work can be spoiled 
by wet masks. Washin® solvent ca- 


pacity is 65 gal.; the washer is pow- 
ered by a 3-hp., 54-gal./min. pump 
at 30 p.s.i. A visible fluid level gage 
indicates when solvent must be ad- 
ded. A 34-h.p. motor drives a 24-in. 
diameter fan which provides air at 
the rate of 5800 cu. ft./min. for the 
mask drying operation. 

Production runs of 2400 pieces per 
hour are reported for single-opera- 
tor machines. When guns are sta- 
tionary, the machine can be made to 
cycle up to 3600 per hour, if the 
operator can load it that fast. Con- 
forming Matrix Corp., 364-1 Fac- 
tories Bldg., Toledo 2, Ohio. 


Inspection Tool—Pocket Com- 
parator for the measurement of ex- 
tremely small parts or minute di- 
mensions on large parts, consists of 
a magnifying lens (six power) in an 
acrylic housing, and tiny transparent 
patterns called reticles. These reti- 
cles are extreme reductions of “mas- 
ter” layouts of scales for the meas- 
urement of radii, threads per in., 
diameters, angles, thicknesses, frac- 
tional dimensions, and linear scales. 
A separate reticle is available for 
each of these. The instrument comes 
equipped with a “Scales” reticle, to 
measure dimensions from 0.0025 to 
0.5 in., and 0 to 0.10 millimeters. 

In operation, the comparator is 
placed: over the area to be measured, 
with the appropriate reticle in place. 





Conforming Matrix's automatic spray decorating machine has integral mask washer 
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Viewing through the lens, the de- 
sired dimension information can be 
read on the reticle scale. Focusing 
is accomplished by sliding the eye 
piece in or out of the acrylic body. 
Fine adjustment is obtained through 
a built-in screw arrangement. 

The instrument finds application 
in the tool room (checking forms 
and sizes of punches and dies, and 
templets) and on the production 
line. National Tool Co., 11200 Madi- 
son Ave., Cleveland 2, Ohio 


Marking Machine—Model 99-A 
marking machine is a power-driven 
unit which is reported to make 
practical the marking of large as- 
sembled parts with flat or simple- 
curvature surfaces. The unit, oper- 
ating from a gear reduction motor, 
can mark parts 9 in. or less in thick- 
ness. 

Marking is automatic, with a lever 
at one side of the gear reduction box 
permitting the operator to stop and 
start the unit at will. Feeding and 
removal of work is manual; how- 
ever, automatic feeders and ejectors 
can be attached when so desired. 
All operating parts, except for the 
marking die, are completely enclosed 
for safety. Adjustment on the ma- 
chine is sufficient to take variations 
up to 2 inches. Length of stroke is 
8 inches. Speed of operation is ad- 
justable. 

Over-all size of Model 99-A is 
24 in. high, 18 in. deep, and 36 in. 
long. The Acromark Co., 310 Morrell 
St., Elizabeth, N. J. 


Vacuum Forming Unit—Drape 
and vacuum forming machine Form- 
vac G has infra-red heater operating 
at a maximum temperature of about 
1400° F. The heater is divided into 
four zones; if a smaller than over- 
all heating area is desired, elements 
outside the required area may be 
switched off. Before the heater is 
driven off the sheet into rest position, 
its temperature—within about 2 sec. 

—automatically drops to below 2% of 
its operating temperature. Full op- 
erating temperature is regained in 
about the same time once the heater 
is back over the sheet. Movement of 
the heater is automatic. 

These features are claimed to re- 
sult in savings of current of between 
30 and 70 percent. On a heater which 
covers, for instance, a 24- by 60-in. 
maximum molding area, current 
consumption would be as follows: 
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MODEL 
H-250 





SEMI-AUTOMATIC PRESS 
2-oz. capacity. 











Check these outstanding features of this ultra- 
modern Van Dorn injection press:— 
GREATER CAPACITY — Up to 2% oz.; 
smaller pieces at faster cycles. 

HI-SPEED PERFORMANCE — Plasticizes 
material at 22 Ibs. plus per hour. 

FASTER PRODUCTION — Will attain up to 
720 cycles per hour (dry run). 

HIGHEST EFFICIENCY— Due to water cool- 
ing of injection plunger, transfer hopper and 
oil cooler. 

ACCESSIBILITY — Due to simple platen 
clamp device for purging to change material 


or color. 


MORE SAFETY— Mold hydraulic mecha- 


VAN DORN 


2; Oz. Automatic Press 


nism makes press non-operative unless 
molded part is completely ejected. 


SIMPLER OPERATION — Due to automatic, 


adjustable material metering device. 


MULTIPLE OPERATIONS — Minimum oper- 
ator attention by use of larger hopper and 
light that indicates when press needs attention. 


SELECTIVE CONTROL— Merely throw toggle 


switch to operate press semi-automatically. 


DEPENDABILITY— Because of all-steel 
construction and Van Dorn’s established 
reputation in the plastics machinery field. 


THE VAN DORN IRON WORKS CO. 
2687 East 79th Street + Cleveland 4, Ohio 
Cable Address: ""VANDORN”™ Cleveland 


and this Van Dorn model is the lowest priced press in its class! 
WRITE FOR COMPLETE DATA ON MODEL H-250 AND OTHER EQUIPMENT SHOWN 


POWER OPERATED, LEVER 
CONTROLLED PRESSES 
2-0z. and 1-oz. models 
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MANUALLY OPERATED PRESS 
1-oz. For small jobs, 
training, etc. 


PLASTIC GRINDER 
Grinds up rejects, 
waste, etc., for re-use. 


MOLD BASES 
Available from steck. 
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Hydro-Chemie’s Formvac G has infra-red 
heater whose elements, depending on 
molding area, can be selectively shut off 


7 kw. for a 24- by 24-in. zone, 11 kw. 
for a 24- by 36-in. zone, 14.5 kw. 
for a 24- by 48-in. zone, and 18 kw. 
for the full molding area. 

The machine’s draping component 
operates by compressed air. The 
mold is pushed upward into the 
sheet which is held in a frame. 

A device for presetting and main- 
taining temperature of water-cooled 
metal molds is said to make possible 
presetting the complete cycle of an 
entire production run. 

These machines are self-contained 
production units, available in single 
or twin-table models, ready for con- 
nection to power source. They re- 
quire compressed air at 100 p.s.i. 
minimum and water to cool metal 
molds. Two standard models are 
available: 24- by 60-in. molding area 
and 40- by 60-in. molding area. 
Depth of drape or draw is 14 in. 
maximum. Standard wiring is for 
220, 380, 420, and 500 v., 3-phase, 50 
or 60 cycles. Hydro-Chemie, Ltd., 21 
Dreikénigstrasse, Zurich, Switzer- 


land. 


Environmental Tester—Simula- 
tion of a wide range of atmospheric 
and stratospheric conditions (hu- 
midities from 20 to 95%, altitudes up 
to 500,000 ft., temperatures from -150 
to 400° F.) is made possible with a 
line of Brown Instrument-equipped 
test chambers. They find application 
in JAN and MIL specification tests, 
plasma storage, product evaluation, 
pharmaceutical production, and re- 
search activities. Instrumentation on 
the cabinets includes recording, con- 
trolling, and programming. 

The Strato-Chamber test cabinet 
combines controlled vacuum, hu- 
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midity, and temperature-producing 
devices so that very high altitude 
conditions, (up to 100,000 ft.) can be 
obtained and held. The Humidity- 
Temperature cabinet (series HT) 
provides controlled humidity and 
temperature conditions, but has no 
provision for controlled vacuum. 


Hudson Bay Div., Refrigeration Sys- 
tems, Inc., 646 W. Washington, Chi- 
cago, Ill. 


Injection Machine—Reported to 
cycle up to 400 times an hour, a 
fully automatic 6/8-oz. injection 
molding machine has been developed 
for the production of thin walled 
containers, toys, lighting fixtures, 
small electronic parts, etc. 

The unit has a straight-line full- 
hydraulic clamp, with fast closing 
and opening speeds and automatic 
slow-downs prior to mold contact, 
at mold break-away, and during 
ejection of molded part. 

The ejection unit is mounted on 
ways and is actuated by a single 
hydraulic cylinder. A positive sprue 
break, hydraulically actuated, can 
be used at the option of the operator. 
The plasticizing chamber is equipped 
with three heat zones, each pyrom- 
eter-controlled. Heating bands are 
mounted directly on the spreader. A 
readily changed ram spacer permits 
use of thin molds without use of 
bolsters. 

The oil tank is overhead-mounted. 
Valves are mounted on a sub-plate 


manifold. A front limit-switch panel, 
directly below the oil tank, permits 
all stroke adjustments to be made at 
the front of the machine. 

The manufacturer claims that one 
attendant can operate from four to 
six of the units. The Hydraulic Press 
Mfg. Co., Mount Gilead, Ohio. 


Inspection Accessory—For use in 
determining whether work pieces 
meet close tolerance specifications, 
a snap gage with a large, flat-sur- 
faced backstop is said to permit in- 
stant positioning of work pieces to 
get an accurate reading. An Allen- 
type set screw locks the backstop 
stud firmly in position, flush with 
the frame, for handling in close 
quarters. An adjustable indicator 
dial has a positive internal lock for 
fine settings and may be fitted with 
tolerance hands or plate, as required 
for specific operations. The indicator 
itself has no complex gears, but only 
a simple lever movement and special 
low-friction bearings. 

Four models of the gage are avail- 
able: SG 351 has an indicator (135F) 
graduated in 0.0005-in. increments 
and with a 0.125-in. range; capacity 
of the gage (vertical) is 0 to 1% 
in., plus the range of the indicator; 
maximum throat capacity is 1 inch. 
Model SG 451 has an_ indicator 
(145F) graduated in 0.0001-in. in- 
crements with a 0.060-in. range; 
same capacity as SG 351. Model SG 
352 has the 135F indicator, capacity 


Hydraulic Press’ 6/8-0z. injection machine has straight-line, full hydraulic clamp 
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HAVE YOU INVESTIGATED SHEARING OF 


TOUNENUCIS foc 
OR COMPOSITION pm 
SHEETS ? 





Wysong Squaring Shears ... in power, air-power 
and foot-power models . .. have been successfully 
adapted for cutting various types of plastic and 
composition sheets. 

Without cost or obligation, Wysong engineers will 
gladly test shear samples of the sheets you use and 
return sample cuts to you. 

The use of squaring shears saves time and labor 
in most cases. Write for full information. 
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Wysong and Miles Company, Greensboro, N. C. 











RECTO 


4 : : Chemical Company, is a true vinyl plastisol which 
Injection ° Compression ” can be readily adapted, through special formu- 
lation, to meet the strictest requirements for: 


Transfer Molding dipping, casting, slush molding, etc. 


We will be pleased to submit a sample of one 


of our many proven coatings, or engineer a 
of PLASTICS S“uce 1920 vinyl plastisol for your product. 


Send us full particulars. 


MICCROSOL, a product of Michigan Chrome & 


Plastic products are developed from 
idea to completed product by RECTO | 


. Y 


MOLDS MADE IN Custom Engineered by 


OUR OWN PLANT 
MICHIGAN CHROME 


TTL ae T1414 || & CHEMICAL CO. 


PRODUCTS, ' NC. 8615 Grinnell Avenue 
Custom Molders of Plastics Since 1920 Detroit 13, Michigan 


CINCINNATI 9, OHIO ME LrRose 6862 
DETROIT OFFICE: L. S$. HOUSE 
3-167 GENERAL MOTORS BLDG. TRINITY 35-5781 
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PISTON WEADS 
One-piece steel construction, treated for corrosion 


pockings which reduce friction ond give more 
positive sealing. Piston rod nut is self-locking to 
prevent loosening under vibration 





HANNA CUSHIONS 

New design assures positive cushioning ever 
full cushion stroke ollows immediate full 
flow on return stroke. Simple to odjust for 
exact speed 





Sturdy construction of high-strength alley iron 
resistonce and grooved for block Vee synthetic permits operation of higher pressures with on 
ncreosed sofety morgin Interior and exterior of 


heods hove specio! treotment to resist corrosion 





KEEPER RINGS 
Construction provides easy head rototion 
ond interchange of heads ond mountings 


BRONZE GLAND 
Provides high-strength rod beoring 
Generous length contributes ta long | 


life ond minimum pocking weor 








SELF-ADJUSTING ROD PACKING 
1.LC. Stenderd 
bronze adaptors. Specially designed | 








4 Vee rings ond 


spring pre-loods pocking—avtomoti- | 


ad 


colly compensctes for wear 





Hanna Engineering's hydraulic cylinder, series 720, has capacities up to 750-p.s.i. 


of %4 to 2% in., plus range of indica- 
tor, and maximum throat capacity 
of 2 inches. Model SG 452 uses in- 
dicator 145F and has same capacity 
as Model SG 352. Chicago Dial In- 
dicator Co., 180 N. Wacker Dr., Chi- 
cago, Ill. 


Filter—Designed to prevent dirt, 
oil, water, and other foreign matter 
from entering pneumatic 
ments, an air filter, measuring ap- 
proximately 8% in. high and 4%% in. 
in diameter, can be mounted in a 
supported line or bolted to wall or 
panel. 

The unit consists of four major 
elements: a top cap with supply and 
outlet connections, a chamber with a 
drain cock at the bottom, a resin-im- 
pregnated filtering sleeve, and a 
water baffle. 

Supply air enters through inlet 
ports, strikes a baffle plate on the 
cap, enters the chamber, passes 
through the filter, and _ leaves 
through the outlet port. Moisture 
drops to the bottom of the chamber 
and is drained off or blown out 
through the drain cock. The filter 
sleeve is reported to remove parti- 
cles as small as 40 microns. 

Filter capacity is 40 cu. ft./min. 
of air or natural gas; sump capacity 
is 12 cu. in.; filtering area is 21.2 
sq. in.; and maximum working pres- 
sure is 1500 p.s.i. The Foxboro Co., 
Foxboro, Mass. 


instru- 


Hydraulic Cylinders—Redesigned 
series 750 fluid power cylinders have 
capacities (air or hydraulic) up to 
750 p.si, while being relatively 
small in size. The objectives in re- 
designing the cylinders were: 1) to 
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produce a compact cylinder of large 
capacity, 2) to incorporate a cushion 
design with positive adjustment, 3) 
to reduce friction to a minimum con- 
sistent with positive sealing, 4) to 
conform strictly to J.I.C. standards, 
and 5) to apply the latest informa- 
tion on corrosion resistance in the 
construction of the units. These ob- 
jectives, the manufacturer states, 
have been met. See accompanying 
illustration for details of construc- 
tion. Hanna Engineering Works, 1751 
Elston Ave., Chicago 22, IU. 


Preformer—Hydraulic preforming 
machine has an electronically op- 
erated automatic control system, us- 
ing plug-in type relays and cold 
cathode tubes to govern 
movement in increments of 145 of a 
second. Hydraulic pressures can be 
dial-set for 
Safety controls automatically stop 


piston 


automatic operation. 





Logan's hydraulic preforming machine 
can produce pills up to 25 sq. in. in 
area and weighing up to 13% pounds 


mocern Fiastics 


the machine in case of double strok- 
ing of preforms, lack of material, or 
over-filled tote Selective 
pressure range is from 0 to 125 tons 
on the die (either single or multiple 
cavities). 

Preforms up to 25 sq. in. in area 
and 134 in. thick, weighing up to 
1% lb., are reported to have been 
made of general-purpose phenolic 
with this equipment. Thickness and 
weight of pills are claimed to be 
controlled within % of 1 percent. 

The machine is of horizontal de- 
sign, permitting gravity feeding of 
material and gravity discharge of 
preforms. Moving parts and control 
panel are fully enclosed. Logan En- 
gineering Co., Hydraulic Div., 4901 
W. Lawrence Ave., Chicago 30, IIl. 


boxes. 


Mill—Model 52TC high-speed, 
three-roll mill can be used for either 
fixed or floating center roll opera- 
tion. When differences in pressure 
between feed and take-off rolls are 
desired, the center roll is set in its 
fixed position. When equalized pres- 
sures are preferred, the mill can be 
converted to have a self-aligning or 
floating center roll. It is claimed that 
no special tools or skills are required 
for this change-over. 

The apron of the mill is adjustable 
for raising or lowering knife contact 
point or varying apron angle on the 
front roll, and it is balanced to pro- 
vide constant uniform pressure of 
knife on front roll as the knife wears. 

The units are available in the fol- 
lowing sizes: 41% by 10 in., 6 by 14 
in., 9 by 24 in., 12 by 30 in., 14 by 32 
in., and 16 by 40 inches. Charles Ross 
& Son Co., 148 Classon Ave., Brook- 
lyn 5, N. Y. 


Weigh Feeder—Recommended for 
use on injection molding machines 
in the 50- to 100-oz. range, Model 
273-F-O-IM-6 weigh feeder has a 
334-lb. capacity weigh bucket and a 
350-Ib. capacity hopper, is adaptable 
to mounting on any make injection 





machine. 

The scale unit of the feeder is an 
“Over-and-Under” Model 273 indus- 
trial scale, equipped with beam and 
poise in either metric or avoirdupois 
calibration. Metric provides either 
100 g. on the beam in 2-g. divisions 
or 10 g. in %-g. divisions. Avoirdu- 
pois calibrations are available in a 
4-oz. beam with !+-o0z. divisions or 
a 244-oz, beam with 14 y99-0z. divi- 
sions. Dials can also be calibrated to 
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Custom Performance Plus 


e@ Lhe capabilities inherent to each combination 
permit the most accurate custom-fitting 
to your specific requirements, 


e@ W.E.I. Dual Worms, normally built in 

sections, make the application of new flight 
characteristics relatively simple, protecting your 
long range investment in W.E.I. machines. 


‘“‘Bonus’’ Versatility 


None knows better than the processor of plastics that we 
live in a changeable world. Striking hard in competition 
calls for equipment that combines real efficiency today 
with the ability to meet the new and oftentimes tougher 
processing requirements of the future. 


It is this apparently limitless reservoir of “newness” 
that proves the extra value of W.E.I. Compounder- 
Extruders ... with a record of performance and versatility, 
quality-controlled production and low cost operation, 
in the service of America’s foremost processors. The 
basic reason: 


The Unique W.E. I. 


Dual Worm Design 
Makes The Difference ! 


@ WEL. Patented Dual Worms are engineered with 
hundreds of different worm combinations. 








Manufacturers of 
Improved Machinery for the 


PENNSYLVANIA 





support of your own long term profits as a processor of plastics. 


>-eoye 6 8 8 8 StS 







Write today for literature. It’s packed with information on the Complete 


line of W.E.1. Compounders-Extractors-Extruders. We invite you to enlist 


the aid of our engineering department and experimental laboratories in 


e 8 F&F F&F B 
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Exact Weight Scale’s weigh feeder 
has a weigh bucket of 3% Ib. ca- 
pacity and a 350-Iib. capacity hopper 


customer’s specifications. The scale 
provides visible indication of every 
charge. Automatic compensators and 
other accessory equipment is avail- 
able. The Exact Weight Scale Co., 
944 Fifth Ave., Columbus, Ohio. 


Injection Machine—Fully auto- 
matic, horizontal-type 244-oz. injec- 
tion molding machine, Model H-250, 
is claimed to have a plasticizing ca- 
pacity of over 22 lb./hr., and attain 
up to 720 cycles/hr. (dry run). In- 
jection plunger, transfer hopper, and 
oil cooler are water-cooled. The mold 
hydraulic mechanism of the machine 
makes it inoperative in cases where 
a molded part is not completely 





Van Dorn’s 21/2-0z. Model H-250 injec- 
tion machine has 22 Ib./hr. plasticizing 
capacity, cycles at 720 shots per hour 
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ejected. The unit is equipped with 
an automatic adjustable metering 
device. 
Specifications for Model H-250 are 
as follows: 
Injection capacity/shot (0z.) ..2% 
Plasticizing capacity (lb./hr.) .22+ 
Cycles/hr. (dry run) ........ 720 
Max. mold size (in.) ....8 by 10 
Mold clamping area (sq. in.) . .20+ 


Max. mold thickness (in.) ....8% 
Min. mold thickness (in.) ...... 3 
Platen size (in.) .......... 8 by 8 
Mold clamping pressure 

RE 3.4. o-c'd-gacrielaics wean ¥esed 27 
Mold opening (in.) ............ 6 
Hopper capacity (lb.) ........ 20 
MN, MN i Goeinkcavincndean wield 5 


Machine size (in.) ..79 by 26 by 58. 
The Van Dorn Iron Works Co., 2685 
E. 79th St., Cleveland 4, Ohio. 


Blender — Continuous metering, 
blending, and dispensing of two 
liquid components is accomplished 
by the Blendometer, a unit designed 
for handling of base-catalyst plastics 
of the polyester or epoxy type. 
Metering of the components, in any 
ratio, is done through constant-dis- 
placement devices. After metering, 
the components travel through flex- 
ible hoses to a blending chamber 
located at the tip of a hand gun and 
are then dispensed through the hand 
gun nozzle. 

The unit starts operating when a 
switch on the hand gun is closed: 
metering action is automatically 
initiated and the sequence of opera- 
tions continues automatically. 

The two components being 

blended, traveling along different 
hoses, are not in contact with each 
other until they reach the mixing 
tip, and since this chamber is small 
in size, material waste due to short 
pot life is said to be held to a mini- 
mum. 
As stated by the manufacturer, the 
unit is easily calibrated to permit 
use of highly filled resins and is, 
in fact, being used in an operation 
where the base resin is filled with 
15% (by weight), of ™%4-in. fibrous 
glass, producing a putty-like mate- 
rial of stringy consistency. 

There is said to be no limit to the 
amount of plastic which may be 
handled at one time, since the Blen- 
dometer may be coupled to material 
reservoirs of any size. The unit is 
available in a bench model which 
provides metered and blended resin 
through a single spigot, and also with 


rate-of-discharge controls which 
make it possible to increase or re- 
duce at will the volume of material 
being delivered. Mid-States Indus- 
trial Plastics Co., 18720 Grand River, 
Detroit 23, Mich. 


Coiling Unit—Claimed to be the 
only machine of its kind, Automat 
“140” can form either metal or plas- 
tic spirals at the rate of 650 ft./hr. in 
endless lengths with any pitch or 
diameter without the use of hot or 
cold water, steam, or infra-red 





Plastic Loose Leaf's spiraling unit 


can produce plastic spirals at a rate 
of 650 ft./hr. in endless lengths 


lamps. The machine is said to be 
readily adjustable when switching 
from one material to another. Plas- 
tic Loose Leaf, Inc., 209 S. Jefferson 
St., Chicago 6, Iil. 


Heating Equipment—Model 5000 
dielectric heater for use with mold- 
ing, laminating, extruding, foaming, 
gluing, drying, embossing, and other 
operations, is a portable unit with 
5-kw. output. It is equipped with 
double-shielded cabinets, stated to 
reduce radiation considerably below 
the minimum required by FCC 
standards. Resdel Engineering Corp., 
2351 Riverside Dr., Los Angeles 39, 
Calif. 


Ceoling System— Model 8-W 
Chil-er unit is a complete, packaged 
industrial refrigeration system, de- 
signed for continuous operation. All 
internal wiring, piping, refrigerant, 
pump, and recirculating tank are 
built in. The unit is said to deliver 
and recirculate cold water or brine 
at predeterminable volumes and 
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FROM START TO FINISH ; 
*) The Sea Dart is a Marvel of Controlled Speed E N ds R AV E 
NAME PLATES e PANELS e DIALS 
eX in your own shop 


























She’s not only fast on the 
water, but ever since she 
was fashioned from her 






in wood model, the Sea Dart 
: has moved like magic 
A> \. through our production fa- Lowest set-up time 
~, cilities. 


from .040” polystyrene 
stock by the Vacuum 
Forming process on our 
own sprayed metal 
molds. And she pro- 
gressed through each step in the production process 
with the speed and assurance of a champion. 

Of course, much of this speed and assurance is 
due to our own care, facilities and production 
“know-how”. 

We can handle the fabrication of any plastic 
piece from the “idea-and-sketch” stage through to 
completion or we can stop at any stage of produc- 
Send today for complete details. 


B. We fabricated her 
“feo “J 16” long hull and deck 
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PROFILES CURVED SURFACES 





CALIBRATIONS 





10,000 IN USE Accepted by all leading manufacturers 

as the speediest, most versatile portable engraver. Only 

the NEW HERMES has these patented features: 

@ Adjustable for 15 ratios. @ Self-centering holding vise. 
@ Automatic depth regulator, © Adjustable copy holders, 

Send direct to us for booklet IM 20 
NEW HERMES ENGRAVING MACHINE CORP. 
13-19 University Place * New York 3, N. Y. 


55 Commercial Avenue, Pitman, New Jersey 
¢ 
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4 CROMPTON 
} RICHMOND 


i. “WORKING” CAPITAL 


FACTORS 





Working capital means: “always on the job.” Capital that takes 


a leave of absence when you need it most is not a happy asset. 


Crompton streamlines capital operation, gives you ready cash 
in place of receivables. You concentrate on putting goods on the 
move and Crompton does the rest. You are free of collection head- 


aches and credit risks, too. Free to plan a more profitable future. 


Te Feaan Secs 
CROMPTON-RICHMOND CO., INC. 


1071 Avenue of the Americas, New York 18, N.Y. 
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MOLDING PRESSES 


for EVERY TYPE JOB 





-+- from baseball caps 


...to bodies for sport cars 


EEMCO Exclusive design features plus excep- 


tionally fast deliveries make EEMCO 


7 leader in reinforced plastics presses your best buy. 


Standard or Special Presses available. 


reinforced ree 


plastics presses — toremost reinforced plastics molders 


ERIE ENGINE & MFG. CO. 


12th St., & East Ave., ERIE, PA. 





D&W HOPPER-DRYER 
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Efficient pre-heating and de-humidifying of 
material is just one of many jobs done by 
this timesaving accessory. It speeds produc- 
tion by eliminating handling—because mate- 
rial goes directly to the machine from 
receiving. No need to load and unload dry- 
ing ovens. You save floor space, too, because 


the Hopper-Dryer can be installed easily on 
standard makes of injection or extrusion 
machines. Initial cost is less than a drying 
oven’s. Operating cost is low, results are 
sure. 


New Hopper Loader — For continuous 
automatic feed of any injection or extru- 
sion machine. Clock timer control for 
starting and stopping. Dust-free operation. 
“Die-Temp” Control — Positive-acting, 
self-contained mold temperature control 
at any level between 100-400 degrees F. 
Fast, compactly built to save space. 








SViwuewrre & eer eS 


temperatures. The latter is reported 
to be controllable within +2° F. 
Model 8-W is available in sizes from 
4%3- to 150-ton capacity. Mayer Re- 
frigerating Engineers, Inc., Lincoln 
Park, N. J. 


Stamping Accessories—In order 
to be roll leaf stamped, most large 
hollow parts, such as radio cabinets, 
containers, etc., must be placed over 
a supporting fixture. An air-operated 
sliding bed with a 12-in. stroke, de- 
veloped for use on the Kensol #100 
stamping press, now carries this fix- 
ture under the head for stamping 
and out for loading and unloading. 
Both press and sliding bed are elec- 
trically dwell-timed. 

Also made available is a 6- by 12- 
in. stamping head and roll leaf at- 
tachment for the standard 4- by 8- 
in. Model 100. Olsenmark Corp., 124 
White St., New York 13, N. Y. 


Inspection and Research Tool—A 
combination colorimeter-spectropho- 
tometer, Spectronic 20, analyzes liq- 
uids and solids which transmit light 
by subjecting a sample to light of 
specified wavelengths. The degree 
of light transmittance is registered 
on a double scale, where readings 
may be taken in terms of either 
transmittance or optical density. 

The instrument is designed for 
speedy operation by production line 
inspectors and laboratory techni- 
cians who need use only two con- 
trol knobs in making routine colori- 
metric analyses. The instrument is 
also said to offer flexibility and high 
accuracy to research and quality 
control people concerned with the 
more complex analyses of spectro- 
photometry. 

Effective range of the unit is from 
375 mmu (near ultra-violet) to 950 
mmu (near infra-red). 

Basic components are a_ built-in 
grating monochromator, a_ photo- 
emissive detector to pick up the light 
which passes through the sample and 
transmit it in the form of an electric 
current, and a printed circuit elec- 
tronic amplifying system to build up 
the current so that it will register on 
the scale. Bausch & Lomb Optical 
Co., 635 St. Paul St., Rochester 2, 
N. Y. 


Finishing Aid—Fragile injection 
molded plastics parts can be debur- 
red and polished with Nylaslugs— 
molded nylon tumbling media. The 
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finishing operation varies with the 
product, but basically consists of us- 
ing Nylaslugs with an abrasive of 
desired roughness. After thorough 
rinsing, they are used with a polish- 
ing cream, after which they are 
tumbled with clean hardwood dust. 
Nylaslugs come in various shapes 
and sizes, depending on the parts 
to be deburred and polished. Rampe 
Mfg. Co., 3320 St. Clair Ave., Cleve- 
land 14, Ohio. 


Welding Equipment — Designed 
for use in fabricating polyethylene 
and non-plasticized polyvinyl chlor- 
ide, this thermoplastics welding kit 
contains an electrically operated 
hot-gas welding gun with fittings, 
flowmeters, tubing, contour marker 
for cylindrical components, porosity 
spark tester, plastic scriber, cutting 
knife, and other parts. It includes, 
in addition, two books on the sub- 
ject of thermoplastic welding: 
“Welding of Plastics” and “Plastics 
Welding Manual.” The American 
Agile Corp., P. O. Box 168, Bedford, 
Ohio. 


Drill Unit—Self contained auto- 
matic drill unit, 24 series, requires 
only two outside connections — con- 
ventional shop air and_ electric 
power. An optional hydraulic acces- 
sory which controls the rate of feed 
is available for drilling hard materi- 
als at special angles or on curved 
surfaces. The hydraulic control can 
be taken out and replaced without 
the necessity of overhauling the 
complete drill unit. An auxiliary cir- 
cuit, built into the unit allows syn- 
chronization of the stroke of the 
unit with indexing fixtures, sequence 
operations, etc. An electronic re- 
peat cycle timer is available for 
deep hole drilling, to clear chips 
and to permit coolant to reach drill 
point in deep holes. 

Series 24 drill units can be 
mounted by standard nose brackets 
in any combination—radial, vertical, 
opposed, or angular. 

The drill units measure 8% in. in 
width, 15 in. in height, and 23% 
in. in length, including the chuck. 
Weight, including the motor, is 88 
pounds. Ten spindle speeds are avail- 
able, ranging from 440 to 7400 r.p.m. 
Driven by a timing belt, units are 
available with either %- or %-hp. 
motor. Chuck capacity ranges from 
No. 60 drill to 34-in. bit. The Dumore 
Co., Inc., Racine, Wis. 
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save packing 
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eliminate damaging 
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SPACE > 





HINDE & DAUCH 
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FACTORIES @® 


40 SALES OFFICES 


Write for booklet, “How to Ship More Economically in 
Corrugated Boxes.’ Hinde & Dauch, Sandusky 13, Ohio. 
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BOOKS AND BOOKLETS 





Write for these publications to the companies listed. Uniess otherwise specified, 








they will be sent gratis to 


“Manual for Plastic Welding, Vol. Il 
—Polyethylene,” by G. Haim and 
J. A. Neumann 

Published in 1954 by Industrial Pub- 

lishing Co., 1240 Ontario St., Clevelnad 

13, Ohio. 126 pages. Price: $6.00. 

At the present time, there are two 
major methods of welding of plas- 
tics: gas welding, mainly applied to 
structural work, and high-frequency 
welding, mostly used for making 
household items, toys, etc., from 
plasticized polyvinyl chloride sheet. 
This manual, confined to gas weld- 
ing, is aimed primarily at the prac- 
ticing welder, although it does con- 
tain a certain amount of theory. It 
contains chapters on properties and 
commercial forms of polyethylene, 
welding equipment, details of the 
welding process, types of welds suit- 
able for polyethylene, layout for a 
workshop for the welding of plastics, 
general rules for working polyethy- 
lene, lining tanks with polyethylene, 
polyethylene pipe lines, and others. 
Ten practice lessons are included. 


“Guide for Safety in the Chemical 
Laboratory” 

Published in 1954 by D. Van Nostrand 

Co., Inc. 250 Fourth Ave., New York, 

N. Y. 234 pages. Price: $4.25 

This handbook, prepared by and 

published for the General Safety 
Committee of the Manufacturing 
Chemists’ Association, Inc., has as its 
stated purpose to set forth a basis for 
guiding laboratory personnel, stu- 
dents, and teachers in good safety 
practices in the handling of hazard- 
ous chemicals; promulgate general 
rules for the design and construc- 
tion of a safe and efficient labora- 
tory; indicate equipment and service 
facilities that are necessary in prop- 
erly designed laboratories; outline 
precautionary methods and personal 
protective equipment; describe haz- 
ards presented by certain physical 
and chemical properties of materials; 
suggest first aid and medical treat- 
ments: and provide a reference to 
sources of safety information. The 


range of subjects includes handling 
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of chemicals, protective equipment 
and devices, contamination control, 
etc., including those peculiar to ra- 
dioactive materials. 


“1953 Index to A.S.T.M. Standards.” 


Published in 1954 by American Society 
for Testing Materials, 1916 Race St., 
Philadelphia 3, Pa., 272 pages. No 
charge. 


This annually published index 
serves as a reference guide for lo- 
cating any A.S.T.M. standard in the 
bound volumes published by the So- 
ciety. It also finds use in determin- 
ing whether standards on any speci- 
fic subject have been issued by A.S. 
T.M. 1124 standards and 872 tenta- 
tives, in effect as of December 1953, 
are indexed under appropriate key 
words. A list of standards in con- 
tinuous numerical sequence of AS. 
T.M. Serial Designations is also in- 
cluded. This list gives complete title 
and publication reference of each 
standard, and is especially useful 
when the A.S.T.M. designation of a 
particular standard is known. This 
index supersedes all previously pub- 
lished indices. 


Dispersions—This_ six-page folder 
suggests that manufacturers of inks, 
polyvinyl chloride sheeting, cable 
coverings, etc., can cut production 
costs and eliminate dusting and con- 
tamination by utilizing custom facili- 
ties for pigment processing. The cus- 
tomer can have his own pigments 
dispersed in desired media, order a 
dispersion tailor-made to fit his spe- 
cific requirements, or buy ready- 
made color concentrations off the 
shelf. Acheson Colloids Ltd., Dis- 
persed Pigments Div., Buckingham 
Ave., Trading Estate, Slough, Buck- 
inghamshire, England. 


Phenolic spheres—Technical per- 
formance data on Microballoon, mi- 
croscopic spheres made of phenolic 
resin and used in oil storage evapo- 
ration barrier applications, are pre- 
sented in this 12-page booklet. It is 
stated that %4-in. floating layers of 


these hollow phenolic spheres have 
reduced crude oil evaporation losses 
by 80 to 90% in existing cone-roof 
storage tanks. Properties of Micro- 
balloon spheres and methods of in- 
installing them in crude oil storage 
tanks are presented. Bakelite Co., 
a Div. of Union Carbide and Carbon 
Corp., 300 Madison Ave., New York 
a7... 


Polyesters—A line of polyester res- 
ins, tradenamed Glykon, is described 
in this portfolio of three booklets. 
Booklet GPR-1 provides non-tech- 
nical information on the resins, in- 
cluding a general description; appli- 
cation suggestions; compounding, 
molding, and fabricating methods; 
curing; release agents; and the like. 
Tables and graphs, giving physical 
properties, viscosity curves, catalyst 
formulations, etc., are appended. 
Booklets GPR-2 and GPR-3 contain, 
respectively, technical data on Gly- 
kon-R100 (rigid polyester resins) 
and Glykon-F600 (flexible poly- 
ester resin). These data include 
properties of uncured resin, proper- 
ties of cured unfilled cast resin, etc. 
A price schedule and partial list of 
raw material suppliers (catalysts, 
promoters, glass fibers, glass cloth, 
fillers, pigments, mold release agents, 
protective films, and mold surface 
preparations) are also contained in 
the portfolio. The General Tire & 
Rubber Co., Chemical Div., Akron, 
Ohio. 


Quality control—Concepts underly- 
ing and techniques used in statistical 
quality control are presented in this 
52-page booklet. Based on case his- 
tories, the booklet covers such sub- 
jects as control charts, frequency 
distribution, sampling plans, statis- 
tical techniques, training programs, 
and others, using actual control sit- 
uations as illustrative background. 
Those not familiar with statistical 
quality control techniques and ap- 
plications will find this booklet a 
sound introduction to the subject. 
Marchant Calculators, Inc., Oakland 
8, Calif. 


Protective coatings—Bulletin No. 
200 describes a line of vinyl resins 
for protective coatings, giving primer 
requirements for various types of 
surfaces, including rusty steel and 
old coatings. The bulletin also dis- 
cusses, in a general way, some of 
the factors involved in vinyl protec- 
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— big juicer feature 


The shatterproof new bow! on this powerful 
juicer is molded, complete with spout, from 
tough Tenite Butyrate. The gleaming white 
plastic withstands impact without chipping 
or peeling. It is also impervious to food acids, 
and won't rust or corrode. Light in weight, 
the bow] lifts easily off the motor base for a 
quick rinsing after use. Residue and solid 


particles wash right off its lustrous surface. 


Today many familiar appliances rely on 
Tenite for durable containers, housings, 
handles or other parts. This versatile plas- 
tic comes in an endless range of colors, and 


can be rapidly molded or extruded to design. 


For an illustrated booklet on Tenite proper- 
ties and uses, write EASTMAN CHEMICAL 
PRODUCTS, INC., subsidiary of Eastman 
Kodak Company, KINGSPORT, TENNESSEE. 


TENITE 


BUTYRAT E& 


an Eastman plastic 





@ Information regarding Tenite also can be ob- 
tained from local representatives listed under 
“Plastics—Tenite” in the classified telephone direc- 
tories of the following cities: Chicago. Cleveland, 
Dayton, Detroit, Houston, Leominster (Mass.), Los 
Angeles, New York City, Portland (Ore.), Rochester 
(N. Y.), St. Louis, San Francisco, Seattle and To- 
ronto—elsewhere throughout the world, from East- 


man Kodak Company affiliates and distributors. 


@ Sweden Speed Juicer manufactured by Sweden 
Freezer Manufacturing Company, Seattle, Wash. 
Tenite Butyrate bow! molded by Plasial Specialties 
Company, Seattle. 
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Throughout New England, plas- 
tics users know that Plastic Mold- 
ing Corp, can, without prejudice, 
consider their molding assign- 
ments in terms of what is best, 
not in terms of what equipment 
we have . . . because we have ev- 
ery type of press equipment for 
molding plastics . . . the one 
molder in this area who offers 
you all five major molding 
methods. 


* COMPRESSION 


* TRANSFER 
* COLD MOLD 


* INJECTION 
* PLUNGER 


Molders of Plastics 
for over a Quarter Century 
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tive (e.g., surface bond, 
coating thickness, etc.) and presents 
results of spark and corrosion tests. 
Information on temperature limita- 
tions, weathering ability, and cost 
are also included. Carboline Co. Diwv., 
Mullins Non-Ferrous Steel Castings 
Corp., 331 Thornton Ave., St. Louis 


19, Mo. 


coatings 


Brushes—This catalog lists a line of 
power-driven brushes for use in de- 
burring, roughing, stripping, finish- 
ing, polishing, grinding, and similar 
operations. Illustrated are models 
up to 15-in. diameter, miniature sec- 
tions to 1°g in. end brushes (includ- 
ing knot type, solid filled, and circu- 
lar), and various models for special 
types of production work. C. W. 
Morris Co., 10628 Cloverdale Ave.., 
Detroit 4, Mich. 

Containers—Advantages of using 
plastics tubes and vials for packag- 
fishing tackle, 
small machine parts, jewelry parts, 


ing pills, powders, 
dental accessories, direct mail sam- 


plings, instrument parts, cutting 


tools, cosmetics, and similar small 
items, are delineated in an eight- 
page entitled “How to 
Package Small Items.” These include 


brochure 


break resistance, light weight, print- 
ability, transparency, and variety of 
shape and size. Lusteroid Container 
Co., Inc., 10 W. Parker Ave., Maple- 
wood, N. J. 


Carrying cases—Nine carrying cases, 
fabricated of such material as high- 
impact vinyl, styrene copolymer, 
fibrous glass-reinforced plastics, and 
high-impact styrene, for use in 
housing cameras, projectors, sewing 
machines, dictating equipment, etc., 
are illustrated in this 4-page bro- 
chure as typical examples of work 
done in design and production. Regal 
Plastic Co., 2800 E. 14th St., Kansas 


City 27, Mo. 


Spray painting—Catalog 956 gives 
information on a line of spray paint- 
ing equipment, including spray guns, 
extensions and attachments, pres- 
sure and syphon cups, oil and water 
extractors, pressure fluid tanks and 
accessories, hose spray painting out- 


fluid 
circulating 


fits, compressors, handling 
pumps, paint 


spray booths, air supply and exhaust 


systems, 


fans, automatic finishing equipment, 
and a wide range of fitting and ac- 


cessories. A section is devoted to 


nozzles, with tables showing correct 
fluid and air nozzles, air require- 
ments, and needles for each of a 
wide including 
airplane dope, 
heavy materials, and _ adhesives. 
Binks Mfg. Co., 3122 Carroll Ave., 
Chicago 12, Ill. 


range of fluids, 


standard paints, 


Actuating systems—Bulletin 68123 
provides data on a two-lever co- 
ordination control system for pneu- 
matically actuated equipment and 
The bulletin describes 
methods of arranging the latch and 
release mechanism of the system so 


processes. 


that different types of coordination 
between the two levers will actuate 
a unit when, 1) both levers are oper- 
ated simultaneously, 2) when the 
levers are operated in a given se- 
quence, 3) when the levers are oper- 
ated in an arbitrary sequence, and 
4) when the levers are operated 
either simultaneously or in an arbi- 
trary The bulletin also 
shows how dual units may be con- 
nected in series or parallel for safety 
and remote control purposes. Prices, 
specifications, 


sequence. 


capacities, operating 
forces, and mounting data are given. 
Pantex Mfg. Corp., P. O. Box 660, 
Pawtucket, R. I. 


Custom molding—Facilities and 
products of a company specializing 
in custom molding thermoplastic and 
synthetic rubber O-rings, Teflon O- 
rings, Teflon back-up rings, and 
hydraulic packings to government 
and commercial specifications are 
depicted in this catalog. Engineering 
and design information is given. The 
catalog also describes a rubber-to- 
metal bonding process developed by 
the company. Stillman Rubber Co., 
5811 Marilyn Ave., Culver City, 
Calif. 


Surfacing—Step-by-step instruc- 
tions for the installation of a high- 
pressure decorative laminate to flat 
horizontal or 


vertical surfaces 


(counter walls, 


around bathtubs, around windows, 


tops, backsplash, 
etc.) are given in this eight-page 
booklet addressed to the do-it-your- 
self enthusiast. Necessary tools and 
equipment are indicated. Consoweld, 
Wisconsin Rapids, Wis. 


Colorant—Bulletin F-8259 lists 
technical information on acetoacet- 
the manufac- 
ture of organic pigments known as 


arylamides, used in 
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hansa yellows and benzidine yel- 
lows. Physical and chemical proper- 
ties, application suggestions, and 
shipping information are given. Car- 
bide and Carbon Chemicals Co., 30 


E. 42nd St., New York 17, N. Y. 


Glass cloth—Details of a 
designated as High Modulus are out- 


weave 


lined in this 8-page technical report. 
The weave was developed to elimi- 
nate, as far as practical, the crimped 
yarn condition inherent in standard 
weaves. The report presents results 
of comparative tests, using various 
glass fabrics with resins. 
Prices for the new fabric are in- 
cluded. Textiglass, Div. of Cheney 
Bros., 92 Liberty St., New York 6, 
New York. 


epoxy 


Protective coatings—Three ‘“mem- 
os,” first in a series to be issued 
periodically, cover various phases of 
the field of plastisol protective coat- 
ings. Vol. I, No. 1, outlines the scope 
of the “memos”; No. 2 discusses use 
of protective coatings in the tele- 
vision industry (specifically, for TV 
tube conveyors); and No. 3 illus- 
trates applications of coatings to 
large metal structures (exhaust hood 


funnels, manifolds). Future issues 
will be sent automatically to those 
working in fields where plastisol 
coatings find use who request to 
have their names put on the mailing 
list. A file folder for keeping the 
memos is also offered. Arbonite 
Corp., 900 N. Main St., Doylestown, 
Pa. 


Acrylonitrile—This technical bulle- 
tin on vinyl cyanide lists properties, 
constant-boiling mixtures, specifica- 
tions, and shipping data. The reac- 
tions of the compound (polymeriza- 
tion, copolymerization, cyanoethyla- 
tions, reactions of the CN groups, 
and reactions of the double bond) as 
well as its applications (fibers, syn- 
thetic rubbers, plastics, textile treat- 
ment, paints, varnishes, enamels, 
plasticizers, adhesives, solvents, etc.) 
are included. Carbide and Carbon 
Chemicals Co., 30 E. 42nd St., New 
York 17, N. Y. 


Melamine—Two technical bulletins 
discuss applications of melamine- 
formaldehyde resins. Bulletin No. 4 
covers the subject of textile treat- 
ing. It outlines the preparation 
of melamine-formaldehyde conden- 


sates (methylol melamine conden- 
methylated trimethylol 
and describes the fol- 


sates and 
melamine) 
lowing applications: improvement of 
dimensional stability, crease resist- 
ance, and permanent stiff finishes; 
shrinkage and felting control in 
wool; and fixation of dyestuffs and 
delustrants. Bulletin No. 5 presents 
data on the use of melamine in paper 
treatment. It gives information on 
the preparation of melamine-for- 
maldehyde resins (colloidal resin 
suspensions and sulfite-modified res- 
ins), on the method of application 
of resins to the paper, on method of 
curing the resins, and on the recov- 
ery of “wet broke.” Selected refer- 
ences are included in each bulletin. 
The British Oxygen Co., Ltd., Chem- 
icals Div., Bridgewater House, 
Cleveland Row, St. James’s, London 
S. W. 1, England. 


” 


Fluorothenes—Property and fabri- 
cation data on fluorothene resins are 
compiled in this 16-page booklet. 
Recommendations on extrusion, in- 
jection molding, and compression 
molding are included. Fluorothene 
resins have high softening tempera- 
tures, resistance to burning, chem- 





Here are some of the time- 


tested, money-saving reasons more and more 
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plants are standardizing with Royle Spirod* 


Extruders for processes requiring maximum flexi- 
bility in controlled temperatures — constantly 
maintained and accurately zoned: 


Extra heavy walled cast steel cylinders that will not warp. 
No joints to leak when pressures are high or crevices to collect 
burned compound that would cause contamination. 


Heavy duty large diameter heating elements, that can be 
used with 440 volts without step-down transformers, provide 
radiant heat to cylinders and heads. 


Any heating element may be removed and replaced without 
disturbing other elements or wiring. 


A cooling system with ten times the capacity of conventional 
designs can be modulated through its entire temperature 
range without drastic changes. Ample cooling for all com- 
pounds at maximum speeds. 


No. 3 Royle Spirod Extruder. Completely insulated 
and equipped for evaporative cooling. 


*Patent Applied For 


ROYLE & SONS 


PATERSON 
N. J. 





PIONEERED THE CONTINUOUS EXTRUSION PROCESS IN 


Los Angeles, Cal. 
H. M. Royal, Inc, 
LOgan 3261 


Home Office 
V. M. Hovey J. W. VanRiper 
SHerwood 2-8262 


Akron, Ohio 
J. C. Clinefelter 
SWandale 4-5020 


London, England 
James Day (Machinery) Ltd. 
REgent 2430 


PATERSON 3, NEW JERSEY 
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SPECIFY... 


Reliability in Jemperature Control 


by WEST for 


More and more plastic 
molders and extruders are 
replacing off-on controi- 
lers . . . specifying Gards- 





man instruments. The na- 
tion's leading manufac- 
turers of plastic equipment 
specify Gardsman as stand- 
ard equipment. 

Model JP proportioning 
controllers produce con- 
sistently uniform products, 
eliminate waste, reduce 


West Instrument 
Cerporation has 
representatives in 
these principal cit- 
ies: 


Albuquerque 
Atlanta 
Boston 
Buffalo 
Chicago 
Cleveland 
Denver 
Detroit 

El Paso 
Hartford 
Houston 

Los Angeles 
Milwaukee 
Minneapolis 
Newark, N.J. 
New Orleans 
New York 
Philadelphia 
Pittsburgh 


ical inertness, weathering and mois- 
ture resistance, good electrical and 
low-temperature properties. Appli- 
cations include monofilaments for 
the textile industry, extruded wire 
and cable insulation, and numerous 
molded products. Bakelite Co., a Div. 
of Union Carbide and Carbon Corp., 
300 Madison Ave., New York 1, N. Y. 


Water conditioning—Practicing en- 
gineers and those who work with 
water-conditioning problems will 
find this latest edition of the “Water 
Conditioning Data Book” an invalu- 
able reference guide. Tables, graphs, 
and computations cover mechanical 
details as well as such subjects as 
water impurities, chemical formulas 
of substances frequently appearing 


manufacturing costs for injection moulding, extruding and pack- 
aging. West's magnetic amplifier eliminates all adjust- 
ments and tube repiacements. When you want extreme accuracy 
with reliability of control at reasonable cost, specify Gardsman 
temperature controllers by West. 


in the chemistry of water softening, 
reduction of alkalinity and noncar- 
bonate hardness, and many, many 


Rochester, N.Y. 
Salt Lake City 
San Francisco 
Seattle 


CORP 


Write for Bulletin JP-1. 
Model JP Gardsman $185. 


nit nunent. 


ATION 


FORMERLY TACO WEST CORPORATION 


517 N. NOBLE ST., CHICAGO 22, ILLINOIS 


Washington 


Canada: 





Hamilton, Ont. 
Moncton, N.B. 
Montreal, Que. 
Ottawa, Ont. 
Toronto, Ont. 
Windsor, Ont. 
Winnipeg, Manit. 
Vancouver, B.C. 








Bonémitt eadilhesives | 


SILICONE BASE 
LAMINATES 


UREA & MELAMINE 
BASE LAMINATES 


PHENOLIC BASE 
LAMINATES 


POLYESTER BASE 
LAMINATES 


RIGID PLASTICS 
FERROUS METALS 
LIGHT METALS 


SULPHIDE-FORMING 
METALS 


GLASS 

CERAMICS 
COMPRESSED WOOD 
HARD RUBBER 


for plastics 
and metal 


If you are now working 
with any of the plastics 


Which adhesive for 


YOU'LL FIND THE 
ANSWERS TO 
THESE IMPORTANT 
QUESTIONS 


or metals listed on the 
left —or if you plan 
to use them in the near 
future — you owe it to 
yourself to send for our 
free 15-page Report on 
BONDMASTER Series 
“M” Structural Adhe- 
sives .. . today! 


RUBBER & ASBESTOS CORP. 


243 BELLEVILLE AVE. 


BLOOMFIELD, NEW JERSEY 





which plastic?... 
which laminate?... 
what metal? High tem- 
perature cure? ... low 
temperature cure? ... 
room temperature 
cure?...of non-cur- 
ing? Shear strength? 
Peei strength? Tough- 
ness? Heat-resistance? 
Six pages of detailed 
tables and charts offer 
a valuable key to the 
solution of YOUR bond- 
ing problems! 











more. The Permutit Co., 330 W. 42nd 
St., New York 36, New York. 


Slitters and rewinders—This folder 
details a line of slitters and rewind- 
ers (formerly known as Jacques). 
Main drive of the units is through 
an electric clutch to provide even 
starts. Rewind arbors with and with- 
out individual tension control are 
described. Rolls up to 40 in. in diam- 
eter and 300 lb. maximum weight 
can be carried by the parent roll 
stand. The unwind shaft has both 
lateral and forward adjustments, as 
well as friction brake. Specifications 
for three models are listed. Hobbs 
Mfg. Co., Salisbury St., Worcester 5, 
Mass. 


Products and services—Catalog GC- 
4-54 outlines the staff, operations, 
and products of a three-company 
organization specializing in furnish- 
ing materials, products, and engi- 
neering services covering non- 
metallic materials for industry 
(plastics, reinforced plastics, rub- 
ber, felt, cork, asbestos, paper, etc.) 
Typical difficult jobs solved by the 
organization are cited. There are 
also two pages of A.S.T.M. and 
S.A.E. standards covering rubber. 
Neff-Perkins Co., 2130 St. Clair 
Ave., Cleveland 14, Ohio. 


Plasticizer—Technical Bulletin 0-89 
provides information on Santicizer 
141, an alkyl aryl phosphate non- 
toxic, primary plasticizer for poly- 
vinyl chloride and its copolymers 
and other resins. The bulletin con- 
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tains comparative performance | Every Plas-Steel rod blank must pass the 
evaluation data, suggested formula- | acid test of being “butted,” and is guaran- 
tions, and information on properties | teed not to break under this test. E. M. 
imparted by the plasticizer (flame | Elliott, General Manager of Plas-Steel 
resistance, non-toxicity, low-tem- | Products, Inc., says this guarantee, backed 
perature flexibility, grease resist- | by a full replacement offer, is made pos- 
ance, heat sealability, and others). | sible by L-O-F Garanized roving. 

The plasticizer is recommended by 
the manufacturer for use in plastics 
products intended for contact with 
food or medical items, and in film, 
sheeting, textile coatings, plastisols, 
adhesives, packaging materials, and 
electrical insulation. The plasticizer 
has been approved by the Bureau of 


Animal Industry as non-toxic. Mon- 

santo Chemical Co., Organic Chem- ao . 

icals Div., St. Louis 1, Mo. 

Pentaerythritol—Technical informa- /y ° 

tion on pentaerythritol, a chemical 
used in the production of alkyd res- 

ins, rosin adducts, core oils, syn- ® 
thetic drying oils, plasticizers, 

surface active agents, and other ma- | Ff 

terials, is contained in this bulletin. | } ROVI N G / 
Details of formulations (including \ Y 
weights, prices, procedures, and 


4 
Bo ‘ “ww “ 
characteristics) and methods of an- \ 
en cucneas of"! \ makes possible “géuble bend 


dure, apparatus, and calculations) NN 








2 


America, Chemical Div., 180 Madi- * 
son Ave., New York 16, N. Y. a 


are presented. Celanese Corp. of SQ, fishig y rod guarantee 


“L-O-F Garanized roving... has enabled us to produce (fishing) 
rods with a tough and rugged quality unequaled by any other we 
, : have ever used—and we have tried them all.” 

heated extruders and associated Thus writes Mr. E. M. Elliott, General Manager, Plas- 
contro! panels. The units are said to Steel Products, Inc., of Walkerton, Indiana. Plas-Steel supplies 
be produced with heavy wall sec- more than a million glass rod blanks, annually, to the fishing rod 
tions and long extrusion cylinders ‘ndustry. 

(permitting greater heating areas); L-O-F Garan treatments, applied to roving, chopped strand, 
they are equipped with self-con- textile yarns and Fiber-Glass cloth, impart great flexural, com- 
tained thrust bearings with high rat- pressive and tensile strength, and increase 
ings and a speed transmission of the translucency of reinforced plastics. 
adequate capacity for the drive re- Laminates reinforced with Garanized 
quirements. The folder gives specifi- glass roving, cloth or chopped strand, ab- 
cations for the entire line, ranging sorb less water. End products, therefore, 
from 2- to 8-in. units. Frank W. % have improved resistance to weathering; 
Egan & Co., Bound Brook, N. J. are suitable for a wide range of outdoor 
: applications. 

Vibration analysis—The relationship b For technical data or consultation, 
between vibration phenomena and contact your local L-O-F office (offices in 
precision manufacturing is discussed 26 major cities). Or write, Libbey-Owens: 
and illustrated in this 16-page book- L-O-F roving is made of Ford Glass Company, Fiber-Glass Divi- 
let, which points out how unwanted | giass fibers possessing tre- sion, 1594 Wayne Building, Toledo 3, 
vibration of rotating machinery parts | mendous tensile strength Ohio. 

affects production and what can be (250,000 Ibs. per sq. in.). 

done about it. It goes on to describe ® Trademark. Reg. U.S. A, 

equipment used in the localization 


and rectification of vibrations. This FI B t R . G LASS 
vibration-analyzing equipment, con- 
sisting of vibration pickup, probe, LIBBEY - OWENS -FORD GLASS COMPANY 


stroboscope, amplitude meter, and FIBER GLASS DIVISION 
(To page 196) 


Extruders—This four-page folder 
describes a line of direct electrically 
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Up to a full 6 ounce shot 
of styrene, with 20,000 + 
injection pressure — 
40% MORE MATERIAL 
WITH OPTIONAL 
‘PRE-PACK’ DEVICE 
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Investigate! 


THE FELLOWS GEAR SHAPER COMPANY, Plastics Machine Division, Head Office and Export Department, Springfield, Vermont 
Branch Offices: 319 Fisher Bldg., Detroit 2, Michigan * 5835 West North Avenue, Chicago 39, Illinois * 2206 Empire State Bldg., New York 1, N. Y 
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PLASTIC Sam 


CLEANING 


PROBLEM? ~ 


e NON-GLARE + NON-STATIC 
¢ WON'T CLOUD OR CRAZE 
under any climatic conditions 


At last, plastic of all kinds can be 
properly cleaned. Mirror Glaze 
CLEANER for all PLASTIC was 
engineered to meet military specification 
MIL-C-5547 for plastic aircraft 
windshield, nose, etc. Contains no 
abrasives. And it really 
does the job! 

PROVE IT TO YOURSELF 
SEND FOR FREE SAMPLE TODAY 
Put Mirror Glaze CLEANER for 
all PLASTIC to the test... there’s no 


cost or obligation... results 
will speak for themselves! 


“FINE POLISHES 
SINCE 1901” 





frequency meter, can be used on 
operating machinery without re- 
moval of suspected parts. The an- 
alyzer locates the defective part in 
its natural setting, and is effective 
even for hidden machine parts. 
International Research & Develop- 
ment Corp., 168 E. Hosack St., Co- 
lumbus 7, Ohio. - 
Phthalic anhydride—Technical Bul- 
letin I-1 presents property and ap- 
plication information on tetrahydro- 
phthalic anhydride. The material 
finds use in the production of plasti- 
cizers, resins, adhesives, chemical 
intermediates, and pesticides. The 
bulletin also discusses the more im- 
portant chemical reactions of the 
anhydride and cites various litera- 
ture references. Allied Chemical & 
Dye Corp., National Aniline Div., 40 
Rector St., New York 6, N. Y. 


Molds—Methods used in making 
mold cavities by electroforming, and 
cost and production advantages de- 
riving from the use of molds made 
by this method in injection and com- 
pression molding, are discussed in a 
portfolio of four brochures. These 
brochures deal, respectively, with 
electroformed dies for three-dimen- 
sional moldings, electroforming and 
nylon moldings, electroformed hard- 
nickel molds, and the making of 
mold cavities by electro-deposition. 
London & Scandinavia Metallurgical 
Co., Ltd., Tool Dept., Chelton Works, 
Gonsalva Rd., London S. W. 8, Eng- 
land. 


Products and _ services—Contained 
in this portfolio is a catalog of acry- 
lic, polyethylene, polystyrene, and 
vinyl rod, sheet, and tubing, listing 
available sizes and prices. Also in- 
cluded is a four-page folder giv- 
ing mechanical, electrical, thermal, 
chemical, and physical properties, 
and general characteristics of poly- 
ethylene, methacrylate, polystyrene, 
and Styrofoam. Information on fab- 
ricating facilities is also given. Crys- 
tal-X Corp., W. Lenni Road, Lenni 
Mills, Pa. 


Postforming—A method for the de- 
termination of correct postforming 
temperatures in fabricating Formica 
and other high-pressure laminates 
through the use of marking sticks 
and liquids is described in this bul- 
letin. Markings made with these 
sticks or liquids on the laminate melt 


at a given temperature (325° F.), 
giving the fabricator a visual indica- 
tion that that temperature level has 
been reached. Tempil Corp., 132 W. 
22nd St., New York 11, N. Y. 


Do-it-yourself — Step-by-step _in- 
structions for applying polystyrene 
wall tile are contained in a booklet 
entitled, “Do it Yourself With Plas- 
tic Wall Tile.” Directions are given 
for preparing walls, measuring to 
avoid unsightly sliver pieces, apply- 
ing adhesive, using feature and cap 
strips, and fitting tiles around curved 
areas. Monsanto Chemical Co., Plas- 
tics Div., Springfield, Mass. 


Overhead equipment—Booklet No. 
2008-K presents engineering and ap- 
plication data on a line of overhead 
materials handling equipment, cov- 
ering such topics as track drives, 
cranes, electrification, buckets, grabs, 
etc. The Cleveland Crane & Engi- 
neering Co., Cleveland Tramrail 
Div., Wickliffe, Ohio. 


Dispersions—Forty dispersions of 
colloidal graphite, molybdenum di- 
sulfide, vermiculite, and zinc oxide 
are listed in this four-page folder. 
Typical applications, flash points, 
diluents, density, consistency, parti- 
cle size, solids content, carrier, dis- 
persed substance, and product desig- 
nation are given for each dispersion. 
Acheson Colloids Co., Div. of Ache- 
son Industries, Inc., Port Huron, 
Mich. 


Controls—This folder on a line of 
automatic controls adaptable to man- 
ually controlled hydraulic compres- 
sion presses, batch process machin- 
ery, or where cyclical operation is 
required, describes the application 
of timers, temperature and pressure 
controls, and air diaphragm motor 
valves to make the operation semi or 
fully automatic. Seely Instrument 
Co., Inc., 377 Fourth St., Niagara 
Falls, N. Y. 


Reinforced plastics—A line of 
fibrous glass reinforced plastics 
molding materials and facilities for 
custom molding them into finished 
products are outlined in this four- 
page folder. Erico Products, Inc., 
2070 E. 61st St., Cleveland 3, Ohio. 

Anti-oxidant—Properties and uses 
of di-tert-butyl-para-cresol, trade- 
named dbpc, are discussed in two 
bulletins. Bulletin C-4-197 gives in- 
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formation, in non-technical lan- 
guage, on the use of dbpc in food, 
plastics, rubber, insulating oils, pe- 
troleum fuels, lubricants and waxes, 
and non-edible animal and vege- 
table oils. Technical Bulletin C-4- 
115 furnishes toxicological informa- 
tion, descriptions of chemical reac- 
tions, and commercial information 
on the product. Koppers Co., Inc., 
Chemical Div., Pittsburgh 19, Pa. 


Fork trucks—This four-page re- 
print, entitled “Proper Operator 
Judgment Cuts Cost of Fork Truck 
Operations,” discusses the correct 
methods of operator training. Mer- 
cury Mfg. Co., 4044 S. Halstead St., 
Chicago 9, Ill. 


Sandwich—A high-strength, light- 
weight sandwich structural material 
is described in this 32-page illus- 
trated brochure. Goodyear Aircraft 
Corp., Akron 15, Ohio. 


Vacuum forming—This nine-page 
product data bulletin presents a 
technical discussion of the subject 
of vacuum forming. Celanese Corp. 
of America, Plastics Div., 180 Madi- 
son Ave., New York 16, N. Y. 


Saws—A line of carbide-tipped saws 
for use in cutting acrylics, high- 
pressure laminates, and reinforced 
plastics are described in this four- 
page folder. Radial Cutter Mfg. 
Corp., 831 Bond St., Elizabeth, N. J. 


Electron microscope—Design and 
operating information, as well as 
typical applications, for two types of 
electron microscopes are listed in 
this four-page folder. Data cover 
viewing screen, accelerating poten- 
tial, magnification, electron diffrac- 
tion, focus determination and con- 
trol, image stability, resolution, and 
others. North American Philips Co., 
Inc., Research & Control Div., 750 
S. Fulton Ave., Mt. Vernon, N. Y. 


Correction 

Certain portions of Table III, ap- 
pearing in an article entitled “Prop- 
erties of Plastics Films,” published 
in the June 1954 issue of MopERN 
PLASTICS, are erroneous. Low tem- 
perature impact should be 7, change 
in linear dimension 8, specific grav- 
ity 9, and flammability 10. Speci- 
mens 6 were used for an aging test 
which had not been completed when 
the article was prepared. 
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The trademark 
“ENTOLETER” is 


The “Entoleter” Impact Mill can assure you complete 
dispersion . . . compact installation . . . simplified 
maintenance . . . and will process up to 25 tons per 
hour!!! 


Whether you use 
1. 


Y =23 log. I 


t 





to determine the efficiency of your color dispersion 
or not... we know you can get maximum... 


@ Intensity 
©) Extension 


Uniformity 


with the “Entoleter” Impact Mill. May we process 
a sample of your product for your evaluation? 
BOOTH 553 NATIONAL PLASTICS EXPOSITION 


ENTOLETER DIVISION 


your guarantee 


of complete 
satisfaction 


Dait-melohach am lol mia rolilile Melalem Sle lalilale Mm @tclualelelany 
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7 “ee 1185 Dixwell.Ave New Haven 4. Connecticut 








AUBURN BUTTON WORKS 


Styrene Sheets 


Volume produced . .. gages and colors§ 


you wont...and widths to 51” 


High impact styrene sheets are made 
on a continuous-production basis. 
These sheets are of better quality 
than any ever before extruded in 
volume... finer textured, more uni- 
form, in any color. Available in 
gages from .010” to .250” and 
widths to 51”. Also available with 
highly glazed surface. Whatever 
your needs for styrene sheets, get 
them from Auburn. Producers of 
plastic parts since 1876. 


VND Meliiid a) te Wa del 1125 


AUBURN, NEW YORK 


SALES REPRESENTATIVES CONVENIENTLY LOCATED 











with 


for PLASTIC BOXES 


press-fit assembly 
(Holds like 


a drive-screw ) 


or without 
double action 


“C" Springs 


GEISSEL Mfg. Co., Inc. 


109 LONG AVENUE 
HILLSIDE, N. J., U.S. A. 
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Production of 


OR the purpose of this report, production is the sum 
of the quantities of materials produced for consump- 
tion in the producing plant for transfer to other plants 


a Le ee 


im 


Materials 


. 


Total p’d’n. 


first 5 mos. 
1954 


Total sales 
first 5 mos. 
1954 





CELLULOSE PLASTICS:* 
Cellulose acetate and mixed ester 
Sheets, under 0.003 gage 
Sheets, 0.003 gage and over 
All other sheets, rods, tubes 
Molding, extrusion materials 
Nitrocellulose sheets, rods, tubes 
Other cellulose plastics 


7,267,805 
4,807,069 
2,317,196 
28,640,161 
2,859,079 
2,251,279 


6,982,844 
4,805,463 
2,069,117 
28,522,003 
2,296,053 
1,835,617 





PHENOLIC AND OTHER TAR- 
ACID RESINS: 
Molding materials" 


Bonding and adhesive resins for: 
Laminating (except plywood) 
Coated and bonded abrasives 
Friction materials (brake lin- 

ings, clutch facings, etc.) 

Thermal insulation (fiber glass, 
rock wool) 

Plywood 
All other bonding and adhesive 

uses 

Protective-coating resins 

__Resins for all other uses 


81,676,829 
26,581,949 
4,030,598 
6,275,993 


12,513,557 
13,111,768 


5,984,865 
9,778,351 
10,846,111 


71,316,762 
17,618,778 
4,210,124 
6,051,673 


13,115,253 
12,431,147 


6,136,306 
9,271,346 
9,076,868 





UREA AND MELAMINE RESINS: 

Textile-treating and textile-coat- 
ing resins 

Paper-treating and paper-coat- 
ing resins 

Bonding and adhesive resins for: 
Plywood 
All other bonding and adhesive 

uses, including laminating 

Protective-coating resins 

Resins for all other uses, includ- 
ing molding 


14,950,781 
8,675,218 
30,904,042 


10,294,410 
10,933,747 


28,449,433 


12,304,188 
7,190,403 
27,488,470 


9,025,082 
7,944,416 


26,001,732 





STYRENE RESINS: 
Molding materials* 
Protective-coating resins 
Resins for all other uses 


133,386,106 
34,456,501 
40,110,462 


131,992,284 
33,822,701 
37,714,174 





VINYL RESINS, total” 

Polyviny! chloride and copolymer 
resins (50 percent or more 
polyvinyl! chloride) for: 

Film (resin content) 

Sheeting (resin content) 

Molding and extrusion (resin 
content) 

Textile and paper treating and 
coating (resin content) *° 

Flooring (resin content) 

Protective coatings (resin 
content) 

All other uses (resin content) 

All other vinyl resins for: 
Adhesives (resin content) 

All other uses (resin content) 


212,324,312 


207,263,282 


28,619,908 
28,239,495 


56,435,940 


21,871,332 
8,663,153 
9,066,231 

11,483,550 


11,470,095 
31,160,916 





COUMARONE-INDENE AND PE- 
TROLEUM POLYMER RESINS 


70,375,822 


79,831,990 





MISCELLANEOUS: 
Molding materials": “ 
Protective-coating resins*® 
Resins for all other uses‘ 


79,443,800 
3,539,880 
47,550,326 








65,808,629 
1,619,394 
49,542,592 





* Dry basis is designated unless otherwise specified 


7 R 


** Partially estimated +t Revised 


* Includes fillers, plasticizers, and extenders. » Production statistics by uses 
are not representative, as end use may not be known at the time of manu- 
facture. Therefore, only statistics on total production are given. * In¢ludes 
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Plastics Materials 


of the same company, and for sale. Sales include only 





the quantities involved in bona fide sales in which title 
passes to the purchaser. 









































COATING 


AND 
LAMINATING 


* 


/JHLLANE& CO., Inc. 


250 W. 57th St. * New York, N. Y. 











RRS 
April** May** 

Production Sales Production Sales 
1,436,261 1,355,999 1,439,277 1,403,325 
823,313 908,746 935,486 873,630 
456,101 376,976 437,340 398,781 
6,477,706 6,312,844 5,369,842 5,392,798 
953,800 431,916 482,877 379,248 
427,994 334,889 400,549 300,774 
15,326,978 14,129,538 16,360,260 13,237,745 
7 3 5,502,029 3,704,856 5,118,846 3,368,568 
729,291 875,323 967,288 798,591 
1,436,234 1,284,957 1,524,212 1,275,504 
2,527,045 2,486,220 3,065,077 2,960,790 
2,560,759 2,367,357 2,764,991 2,515,539 
1,081,143 1,144,954 851,253 954,917 
1,949,877 1,947,284 2,212,966 1,876,688 
2,403,563 1,964,153 2,152,777 1,852,788 
2,986,009 2,831,836 2,856,271 2,740,237 
1,592,857 1,523,006 1,852,728 1,340,077 
6,901,878 6,881,334 5,998,192 5,390,588 
1,554,314 1,707,311 2,081,943 1,459,503 
2,332,053 1,875,798 2,137,180 1,596,687 
4,856,971 5,063,150 5,840,781 5,038,478 
28,818,716 29,291,082 26,571,647 23,986,936 
7,290,918 7,288,166 7,450,521 7,177,353 
8,070,456 8,390,533 8,467,038 7,782,194 
743,412,923 44,700,114 42,163,263 39,510,320 
6,457,255 4,774,708 
6,454,798 3,839,635 
12,568,175 11,096,175 
4,479,101 3,582,239 
1,894,201 3,256,144 
1,863,649 1,730,486 
2,311,021 2,643,190 
42,407,153 2,577,888 
6,324,761 6,009,855 
16,528,868 16,837,785 14,102,933 14,108,963 
15,584,094 12,449,425 15,396,985 12,849,213 
1,843,894 328,359 317,514 291,648 
9,863,454 10,205,883 10,099,439 10,243,663 
data for spreader and calendering-type resins. 4% Includes data for acrylic, 
polyethylene, nylon, and other molding materials. © Includes data for epi- 
chlorohydrin, acrylic, polyester, silicone, and other protective-coating resins 
f Includes data for acrylic, rosin modifications, nylon, silicone, and other 

plastics and resins for miscellaneous uses 
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Yt 
IDENTIFIED 


PRODUCT 


IDENTITY 


' 


Be Ever Ready for Repeat Sales ! 
Don't lose consumer recognition because 
your identity doesn’t stick. 
When your salesman isn't there your 
IDENTITY LABEL SELLS the consumer at 
the moment of decision. 


MAKE YOUR IDENTITY-MARK A SALES-SPARK ! 


ah (and advertising message too !) 


Bum GET SELF-STICKING, NO WETTING 
: RED-E-STIK LABELS 


will not warp, curl, pop off or dry out 
an 


ALL THISGUJZJIF YOU SEND NOW 
:\ [|] “TEST IT KIT’ shows how Red-E-Stik can stimu 
| — late sales and increase profits. Anywhere, any 
: climate, on any surface. 


“24 PAGE IDEA BOOK’ contains millions of 




















WRITE TODAY FOR dollars in Idea Values. Shows how Labels Tell, 
FREE IDEA BOOK Sell, Caution, Urge and Stir human impulses. 






EVER READY LABEL CORP. secceviies, wew sense 
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never before 
Such FLEXIBILITY 


in a low cost one color 


Field reports from users of the Liberty Single 
Color Production Print Machine for plastic 
films confirm our most enthusiastic expecta- 
tions: 

© ‘We like the idea of having a clear view of 


both the doctor blade and the cylinder at all 
times."* 


**When printing from the doctor, we can start 

running with only a pint of ink; two or 

three quarts do the trick when using the ink 
ii] 


- « Mever seen a machine where coppers 
could be changed so quickly. Appreciate not 
having to remove the coppers to wash them 
up."" 

Now about price: Liberty does not believe 
a machine with equivalent features, doing 
comparable printing, is available anywhere at 
less than twice the price. We will gladly 

supply full details. Liserty Ma- 

CHINE Co., INnc., 275 Fourth Ave- 

nue, Paterson 4, New Jersey. 


ERTY 
MACHINE 
co., INC. 


catalog. 
all Liberty 


Write for Liberty’s mew 
It describes 
machines. 


Such QUALITY 


print machine 


bearing 
to 72” 


All steel construction. Ball 
throughout. Widths from 48” 
face. To 24” repeat. 


POLISHING UNITS 
EMBOSSING MACHINES 
HIGH CHROME CYLINDERS 
INSPECTION UNITS 





THE P.-.-| PRESS* 
A NEW 


“JUMBO” 
MODEL 


*formerly PRECO 


20-ton model 


Meeting industry-wide demands, 
PHI now presents the 60-ton H 
Type “Jumbo” Model with 18” x 
18” platens. Ram: 6%”. Stroke: 4%” 
Hydraulic Pump: Manual, Air or 
Electric. Temperature Control: To 
600°, including cooling. Modifica- 
tions to suit customer requirements. 
Write for detailed circular. 


PASADENA HYDRAULICS, INC. 


279 N. Hill Ave., Pasadena 4, California 





Paper Bail 


HILE not the most serious prob- 

lem confronting the busy typist, 
the fact that the paper bail of a 
typewriter always hides one or two 
lines of type and has to be raised 
in order to refer to parts of manu- 
scripts or letters just typed and still 
in the typewriter, has in the past 
proved to be both annoying and 
time-consuming. 

A transparent paper bail has now 
been developed which contributes 
to improved office efficiency by eli- 
minating this bothersome “blind 
spot” in typing. 

Fabricated of extruded rod, the 
new bail is made of COCOR CR-39 
allyl diglycol carbonate, an optically 
clear thermoplastic material. CR-39 
was chosen for this application for 
a number of reasons. In addition to 
its optical clarity—which makes 
typed lines fully visible and easy to 
read—CR-39 has outstanding re- 
sistance to surface abrasion, will not 
craze when subjected to contact 
with solvents (such as typewriter 
cleaning fluids), and exhibits impact 
resistance characteristics superior to 
those generally found with glass. 

The new plastic paper bail can be 
easily installed in a few minutes on 
typewriters presently in use, using 
no other tool than a screwdriver. 
Once in place, it not only helps to 
improve office efficiency, but also 
adds to the appearance of the ma- 
chine by giving it that clean, un- 
cluttered, modern look. 


Crepits: Transparent plastic paper 
bail developed and marketed by Mar- 
oth-Kennedy Corp., Greenwich, Conn., 
using COCOR CR-39 extruded rod sup- 
plied by Cast Optics Corp., Riverside, 
Conn. 


Optically clear allyl-base typewriter 
paper bail improves typing efficiency 


Modern Plastics 





PLASTIC PRODUCTS 
Creative Custom Welding 


We CUSTOM MOLD delicate designs, novel designs 
and unusual designs . . . many of our customers have 
us design and mold their intricate trade marks, slogans 
and logotypes. 


Others have us design and mold in miniature their ac- 
tual products for sales promotions . . . and they're very 
particular about the finished product too! 


When your ideas demand plastic products of ANY 
TYPE, whether they be small parts for assembly, func- 
tional products or special designs, Lind Plastic Prod- 
ucts can serve you efficiently and promptly. 


WHERE PRECISION IS YOUR HALLMARK and 
LOW COST YOUR GOAL... 
REMEMBER ! 


LIND PLASTIC PRODUCTS 
Creative Custom Molding 
6900 N. Central Park Avenue 
Chicago 45, Illinois 





PLASTIC PRODUCTS 








. SAVE TIME AND MONEY ! 


SEE YOUR PRODUCT BEFORE 
MAKING THE MOLD 


and Follow Through 
with Quality-Tested 


~ PRODUCTION 
MOLDS 


to the Finished 
Product 


We Specialize in 


INJECTION 
COMPRESSION 
& TRANSFER 








HUBER CORE. 
STRICKEN BR ie 


WEN TORK 1. Hs 


wunien 20008 
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WAY 


Best Way 
to Plate It is 


Vacuum Coating 


because it’s faster, 
costs less 


Vacuum coating gives plastics or metals a mirror- 
bright finish that’s right for every decorative use. 
And it’s faster, easier and much less expensive 


than any other plating process. 


In minutes you can get a truly bright plate, 
with aluminum, copper, gold, silver, or almost 
any other metal. Materials costs are negligible: 


a pound of aluminum covers 25,000 square feet. 


Cost of an NRC Vacuum Coater is low. Write 


now for a copy of the NRC Vacuum Coater 


Se 


National Research Corporation 
Equip t Sales Subsidiary 


NARESCO EQUIPMENT CORPORATION 
160 Charlemont St., Newton Highlands 61, Mass. 


bulletin. 











OFFICES: PALO ALTO, CALIF. © CHICAGO ¢ CLEVELAND * NEW YORK CITY 
PHILADELPHIA 
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WORRIED ABOUT 
WHERE TO PUT 
YOUR BOILER 
INSTALLATION ? 


The KANE VERTICAL 
BOILER PACKAGE 
IS YOUR ANSWER .. 


. chances are that floor space is 
at a premium in your shop or plant 

. if so, vou needn't be robbed of 
this valuable space by a cumber- 
some, horizontal type boiler . r 
not when a KANE vertical BOILER 
PACKAGE will give you the 
ol probably better results 


rhe KANE BOILER PACKAGE in- 
the correctly sized Automatic 
Gas-Fired Boiler complete with gas 
burne r and controls to maintain re- 
quired steam pressure; and an 
M-kK-O Automatic Boiler Feed sys- 
tem cde signed to return condensate 
and supply make-up water as re- 
quired for highest operating effi- 
ciency. 


Same 


( ludes 


“Engineered Steam at its best, with 
over 50 years of experience at your 
f disposal! 


Full details in new 
KANE Bulletin, 
No. 2K. 


The M-K-O . 
Automatic i i Veit i f 
Boiler Feed ely, Oat 
returns con- ‘ ’ | had J iif 
densate and Tue { alt 
supplies oi, ald 
make-up wa- At HAG eH 
ter as needed ¥., | an dia 
te the KANE 15 
boiler. 


ated 


The KANE 
Boiler, built 
te A.S.M.E 
specifications, 
in sizes to 
30 HAP. 


% 
% 


ZG CLO LLL 


pivision oF S.T. JOHNSON CO. 
CHURCH ROAD, BRIDGEPORT, PA. 


Sales Office: 
108-22 Queens Bivd., Forest Hills 75, N. Y. 
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of two 
successfully 


HE recent introduction 

industrial products 
molded of fluorocarbon takes advan- 
tage of the unusual physical and 
chemical properties of the material 
for opening new application possi- 
bilities. 

Both 
terminals molded of Kel-F fluoro- 
carbon and a line of transparent oil 
sight glasses also molded of Kel-F 
claimed to 
form more efficiently under severe 


new products—a series of 


fluorocarbon—are per- 
operating conditions than has here- 
possible. The molded 
fluorocarbon terminals, for example, 


tofore been 
boast a higher current capacity and 
longer life than conventional her- 
metic-seal terminals. They are able 
to handle 15-amp. current at more 
than 2000 volts r.m.s. without corona 
and can go up to more than 7500 
volts r.m.s. without producing flash 
or tracking. 

Because of the resistance of fluoro- 
carbon to heat and cold, the new ter- 
minals offer perfect insulation at 
temperatures as low as —148° F. and 
as high as over 300° F. In addition, 
the fluorocarbon insulation will not 
age, shrink, or swell. 

When the terminals are in use, the 
excellent dimensional stability of the 
material prevents loss of hermetic 
high mechanical stress 
high 
strength eliminates the danger of in- 
sulation failure under thermal cyc- 
ling. The chemical inertness of fluo- 
rocarbons in the presence of chemi- 
cals, oils, and vapors, also eliminates 


seal under 


and their tensile and shear 


any environmental restrictions on 
the use of the terminals. Zero water 
absorption and “non-stick” charac- 
teristics provide a high level of in- 
sulation resistance under conditions 


of high humidity or where conduc- 


Oil sight glasses molded of fluorocar- 
bon will remain transparent indefinitely 





Molded fluorocarbon terminals have 


high current capacity and long life 


tive fungus growths in the finished 
product are problems which have to 
be considered. 

The oil sight glasses—the second 
new application—are machined from 
molded fluorocarbon sheets up to 4 
in. thick. The glasses are claimed to 
remain transparent indefinitely, and 
will resist corrosion, extreme tem- 
peratures, and _ vibration. 
They are currently being used on 
transmission housings in helicopters, 
but possible adaptation to the food, 
chemical, and drug processing indus- 
tries is also currently under active 
investigation. 

Many of the properties of fluoro- 
carbon that make the material so ef- 
fective for use in the terminals play 
a similar role in this application. 
Oils, sludges, and acid products have 
no effect on the chemically inert 
material at the required operating 
temperatures of 65 to 300° F. 
The exceptional high compressive 
strength and resiliency of fluorocar- 
bon permit mounting bolts in the 
glasses to be pulled tight (as a safe- 
guard against leakage) without im- 
mediate or eventual shattering or 
cracking. 

In addition, the material will not 
shrink, swell, nor lose its transpar- 
ency upon exposure to the elements. 
The “non-stick” characteristics of 
fluorocarbon enhances the utility of 
the glasses by preventing the accu- 
mulation of deposits and thereby re- 


shock, 


ducing the need for frequent clean- 
ing. 


Crepits: Terminals molded by Bril- 
hart Plastics Corp., Mineola, N. Y., and 
glasses by Nichols Engineering, Inc., 
Stratford, Conn. Kel-F fluorocarbon 
supplied by M. W. Kellogg Co., subsid- 
iary of Pullman, Inc., Jersey City, N. J. 
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OVER 140 STOCK MOLDS 


, 


PLASTIC MOLDED KNOBS 
for R AD 10 T V 
AIR CONDITIONING 


. FF 


MARKING COMPLETE ASSEMBLIES 


STOCK MOLDS AND CUSTOM MOLDING 
New UHF-VHF and air conditioning knobs have been added to the 
standard Rohden line. These are the results of experience ond research 
to help sell the products on which they are to be used. With reliable 
engineering, effective control and modernized equipment you can feel 
confident that your particular needs are handled in an efficient manner. 


Relies on Molded 
Knobs from Rohden 


| 
MOH GACW 


ROHDEN MANUFACTURING CO., INC 


Write for the Rohden catalog 


Engineers - Plastic Molding 


SPring 7-4600 


4739 W. MONTROSE AVENUE, CHICAGO 41 





for Lubricating and plasticizing action 
- Easy processing 
- High volume loadings 


- Added stabilization 
in PVC 
for Improved wet strength 
- Reduced shrinkage 


- Lower volume cost 


in Polyester 


OMYA BSH 


Agents 
world, 


the new surface 

treated natural Calcium 

Carbonate, from the 

famous chalk deposits 
allover the in the Champagne. 


write to: 


Pluess-S 


taufer 


New York 
82 Beaver Street 


USA 


Oftringen 
Switzerland 
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WNo. SAH HOT STAMPING MACHINES 





/ 
a 
a 





4 These machines use a roll die to mark flat parts and flat 
dies to mark tubes and round parts. The motor driven 
| models are the last word in high production plastic parts 


i marking. 


You get better marking results 

B vith ACROMARK well engineered 
marking and printing machines 
that utilize “The Rotary Marking 
Principle.” 


Tee, & 


The Makers of 
a Full Line 
of Marking, 
Numbering and 
Hot Stamping 
Machines. 


MH 5-15 MORRELL STREET ELIZABETH 4, N. J. 
ae ee ee oe ee 


ee | a) 
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MEET “The Little Lady” 


i 


tod 
N 
zs 


We're delighted that DART Craftsman 
Corporation of New York keeps coming up 
with fast-selling items such as this ingenious 
Little Lady Sewing Girl we're producing by 
the thousand. 


We're glad, as we say, because each 
new job DART turns over to us gives us 
didiienit ett another chance to show folks everywhere how 

we combine a modern injection molding shop 
new modulated with Yankee production skill to mass-produce 
temperature quality items at surprisingly low, low cost. 


ae. May we show YOU? 
CONNECTICUT PLASTIC PRODUCTS CO., INC. 


70 West Liberty Street Waterbury, Connecticut 


Greater accuracy 
and 
reproducability 














the only 0) Tae 


Bomb 


iF ube 


Accuracy in test results is greatly increased in the 
new DMC Weather-Ometer by a positive control of SELF-DISPENSING 
specimen temperatures. CRYSTAL CLEAR 
A constant volume of air at a controlled temper- 
ature in the heavily insulated cabinet, maintains uni- AEROSOL FOG! 
form predetermined specimen temperatures regardless 
of variations in room conditions. 
Automatic control of humidities up to dew point is 
available as optional equipment. ‘ 
All automatic controls including complete voltage used by the biggest molders. 
controls are located on the front panel of the Weather- used by the best molders. 
Ometer directly above the door of the test chamber. d by th Id 
_ Both horizontal and vertical testing is available. used by the most molders. 
Shallow containers are used for semi-liquid materials is the original mold lubricant. 
and vertical panels for solid materials. i eg 
Source of radiation is two Atlas enclosed violet car- is the least expensive in use. 
bon arcs. is a patented product 
Complete technical information on the DMC model e¢ P P ° 
and other Weather-Ometers is contained in the new is imitated but never duplicated. 
Weather-Ometer catalog. A c will b ailed on 
request. F °6 — wher Bomb-Lube is a guaranteed product 
sold only by Price-Driscoll .. . 
saving you shipping time and middle- 
man costs. 


ATLAS ELECTRIC DEVICES CO. + 361 W. Superior St. + Chicago 10, Ill. 


Monutacturers of accelerated testing equipment for over a quarter 
of a century. 


PRICE-DRISCOLL 
CORPORATION 
520 Fifth Ave. @ New York 36, N.Y. 
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Polyethylene fitment and phenolic clo- 
sure improve sauce-dispensing bottle 


No-Drip Fitment 


ORCESTERSHIRE SAUCE bot- 

tles, which for generations have 
been topped with glass stoppers and 
shell cork liners, have now been 
given molded polyethylene shake- 
top fitments and molded phenolic 
screw-on caps. 

Use of the glass-cork closure ar- 
rangement entailed a number of 
disadvantages. Among these were 
the facts that the amount of condi- 
ment dispensed and its direction of 
flow could not be easily controlled, 
that sauce often dripped down the 
outside of the bottle after use, that 
after some time the cork liner often 
assumed an unappetizing appear- 
ance, and that in case the bottle 
tipped over the glass stopper might 
come loose and release the contents 
of the bottle. 

With the adoption of the poly- 
ethylene shaker top and the phe- 
nolic closure by R. T. French Co., 
Rochester, N.Y., one manufacturer 
of the sauce, all these problems 
have now been overcome. 

The polyethylene fitment, which 
slips over the neck of the bottle, 
has a restricted center orifice, with 
or without baffle, to direct and con- 
trol the flow of the product, yet 
permits rapid filling of the con- 
tainer. It has good cut-off character- 
istics to prevent the contents from 
dripping after dispensing. Its ap- 
pearance is neat and clean, even 
after prolonged use. 


Crepit: Polyethylene fitments and 
phenolic closures nmlded by Owens- 
Illinois Glass Co., Toledo, Ohio. 
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for 


POLYETHYLENE 
MOLDING POWDER 


By cooperating with the manufacturers of 
the base resin, Westchester Plastics produces 


materials of the highest and purest quality pos- 
sible in which the maximum properties of the 


base resin is maintained. Our coloring process 
produces a rich appearance in all colors. 


Westchester’s color matching service has an en- 
viable reputation in the field. We will match any 
standard or special color, at standard color 
prices! 


We are supplying many of the most discriminat- 

ing and largest users of Polyethylene Molding 
Powder. Prompt delivery is made on all orders. 
Materials supplied in ideal dustless pellet size. 


Write for complete information today. 
CUSTOM COMPOUNDERS OF THERMOPLASTIC MATERIALS 


—- 
amp’ WESTCHESTER 
PLASTICS, Inc. 
326 Waverly Avenue, Mamaroneck, New York 











Vinyl Laminate 


PROPER APPLICATIONS... Prodsect Improvement 


=e ECORATIVE — vinyl laminate 


sheets with a sparkling jewel- 
CUSTOM like effect are bringing new life, 
beauty, and style to a variety of 
EXTRUSIONS consumer goods. 

Supplied in rigid or flexible form, 
the laminate, called Spark-O-Loid, 
can be wrapped around cigarette 
lighters, cemented to the tops of van- 
ity cases, electronically heat sealed 
to wallets, or used in a variety of 
other ways to add new styling to 
aa : ~ various personal accessories. The 

ustment strip for a weldin i ist ipi a , . 
helmet headband produced for MMMINIMULALTISAMMD to order for the Atlas Minera | Pi8sest outlet for the material, how- 
Fibre Metal Products Co. of Products Company of Mertz- ever, is expected to be in the gar- 
Chester, Pa. town, Pa. ment field, where it will be used in 

Because of the properties required in the custom extruded products fabricating ladies’ handbags, evening 

shown above, H & R used Kralastic, a modified styrene-butadiene, high bags, and belts. One manufacturer is 

in corrosion resistance and impact strength. currently experimenting with a fash- 

H & R offers a complete custom extrusion service capable of turning ionable lady’s shoe for evening wear 

out the right plastic material in the exact form you need, at a price that will be fabricated from the dec- 

you'll appreciate. We are fully equipped to make all necessary dies orative laminate. 


for sheets, strips, rods, tubes and shapes. In the manufacture of the lami- 


Send us your problem—we'll be glad to send samples, recommen- nate, three separate sheets of vinyl 


dations and quote prices. Absolutely no obligation on your part. are used. The first sheet is covered 


with a glass or metal “sparkle” ma- 
HH & B ey DRY E® | r terial in silver, gold, or multi-color 
7 ‘ combinations. On top of the sparkle 

NAZARETH, PENNA. sheet, a transparent vinyl] sheet, lith- 

ographed on one side with an attrac- 
tive open pattern, is placed. Finally, 


a third sheet, transparent vinyl about 
0.0015 in. thick, is placed over the 
A printed sheet. The combination is 


rFLlLa z TUBING then put into the laminating press 
and formed into a single sheet under 
* 
Plain « Gusseted heat and pressure. 
; The back of the laminate can be 
supplied in a polished or dull finish, 


We will be happy to quote you 
depending upon the end use to which 


. Big it will be put. The front of the sheet 
omy quaaty & Pelhpeiyns 5 ) is, of course, highly polished. Ac- 
flat tubing, plain or gusseted, : ais / cording to the manufacturer, the 
in widths from 2” to 38” and eae a material can be supplied in thick- 
in thicknesses from .00125 to ~~ nesses ranging from 0.025 in. up to 
.006. Try H & R and discover ’ . J . a ‘4 inch. 
why many of the leading pack- ~_— > Crepits: Spark-O-Loid made by The 
: : . nA! Emeloid Co., Inc., Hillside, N. J., using 
aging concerns enjoy dealing vinyl sheet supplied by Bakelite Co. 
with H & R for all their flat me 


tubing needs. 


prices and delivery dates on 


We also make many other types of ex- 
trusions from a wide variety of plastic 
materials. Outline your needs and we'll 
be glad to furnish full information. 


PROPER APPLICATIONS ... Product Improvement 
H&P INDUSTRIES ... 


344 E. WALNUT ST., NAZARETH, PENNA. Plastica Cigarette lighter and vanity case are 
"| dressed up with decorative laminate 





Modern Plastics 





TEP UP PROFITS 
UT DOWN WASTE 


with Controlled, Wrinkle-Free Feeding 





FREE 


WHEELING MIDLON 
eae alias is EXTRUDED PLASTICS 
creases before entering FOR VACUUM FORMING 


next machine. Holds to 
full width all tire-cord 

paper, rubber and plastic & FABRICATION 
films and all types of 
fabrics. 





PRECISION 
GUIDER 


Positive but gentle con- 
trol fully automatic. 
Maintains accurate later- 





al alignment on all types 
of material from heavy 
sheeting to delicate films 


Midwest leads all the rest...in 
Other Mount Hope Film and Sheet Handling Devices precision extruding of thermo- 

- Mount Hope Open Width Tension Device controls tension lasti i i 
. astic sheets. The uniformity and 
Mount Hope Skewed Weft Straightener . sets weft at right - F wy 
angles to warp unequalled quality of Midlon 


- Mount Hope Bowed Weft Straight . t ; 
out of Soued filling. mans es ce sheets assure better, more easily 


. Mount Hope Continuous Roll Feed . . . permits sew!ng on fresh formed end products. 
roll at full machine speed. 


Mount Hope Plaiter . . . ball hearings—neoprene covered draw 


roils “Write DEPT. M"* 


MIDLON A (cellulose acetate) — 

PATCH UO Rit CoOet for signs, advertising displays, 
novelties and packaging. 

CMACHEQERY C@OQeandwy 


15 FIFTH STREET, TAUNTON, MASSACHUSETTS MIDLON B (cellulose acetate buty- 
rate)—for display signs, book- 





binding and glazing. 


MIDLON HI (high impact poly- 
3. HOMMEL styrene)—for television and refrig- 
erator parts, cases, containers 
PIGMENTS and other rugged applications. 
FOR PLASTICS 


MIDLON M (acrylic) —for outdoor 
displays and signs, lenses, reflec- 
tors, lighting fixtures and glazing. 


UNIFORM COLOR BRILLIANCE 
BRINGS LIFE TO MIDLON thermoplastics also in- 
PLASTIC PRODUCTS \ clude ethyl cellulose, and polyeth- 
ylene in clear and colored trans- 
lucents, transparents and opaques. 


There is ac MIDLON sheet for every 
problem in plastics. Write, wire 
or phone for quotations, samples 
or consultation. 


Replace your color PROB- 
LEMS with color PERFEC- 
TION! Hommel's inorganic 
pigments for PLASTICS assure 
you color uniformity and will 
bring your products to LIFE! 
Our technical staff and sam- 
ples are at your service 

write of phone! 


MIDWEST 


PLASTIC PRODUCTS COMPANY 


re a | 2 ao - eee 


STEEL AND CAST IRON Feit 
® t THE WORLD'S MOST COMPLETE CERAMIC SUPPLIER 











Eye appeal... Bay appeal... 


for your products 


with Phenopreg MB 


When your laminates must be fashion-right, 
yet impervious to normal wear and tear, 
Phenopreg MB solves your problems. These 
melamine resin impregnated patterns and 
solid colors are ook 

There’s a complete range of design and 
decorator patterns available. And, naturally, 
Fabricon can give you any special color or 
design you need for that custom job. 


uring, appealing! 


Write today for all the facts! 


FABRICON 


PRODUCTS,INC. 


1721 West Pleasant Avenue, River Rouge 18, Michigan 
Manufacturing Plants—River Rouge, Los Angeles 





THE PEERLESS PROCESS 
oh ao) Xo] MU dtole diate) 


LABELLING... lifetime protection for your trade name 


A Peerless Roll Leaf “label” does 
not wear or rub off easily because 
it is engraved into the surface of 
the material, forming a perma- 
nent, integral part of the product. 
Send your marking problem to 
Peerless. Ask for free samples of 
Peerless Roll Leaf Marking. 


A practical, inexpensive method of trademarking, identifying, and deco- 
rating parts and products made of plastics, paper, wood, fibre, leather, 
fabrics, etc... . Engraved and embossed effects at printing speeds ... Wide 
range of colors including gold and silver. Stamping presses to meet every 


requirement . 


. . hand, electric motor, compressed air. . 


. . Semi to fully 


automatic feed and delivery. Ask for Folder PL-28. 
Spc PVE ROLL LEAF COMPANY. IN( 


EXPORT DISTRIBUTORS: OMNI PRODUCTS CORP., 460 Fourth Ave., New York 
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Molded nylon bushing (left) improves 
performance of air-powered drill 


Nylon Bushing 


Y INTRODUCING a splined bush- 

ing molded of nylon into a hy- 
draulically controlled, air-powered 
drill, a damping effect has been 
provided between power supply and 
spindle which is claimed to con- 
siderably lengthen the life of the 
drill point. This improved operation 
is attributed to the fact that the re- 
silient nylon bushing will reduce 
the amount of shock and vibration 
while the tool is in use by almost 40 
percent. 

The bushing, which is located at 
the back end of the drill, is designed 
to accommodate a revolving metal 
spindle or shaft that passes through 
an opening in the center of the bush- 
ing. Taking advantage of nylon’s 
easy moldability into complex shapes, 
the manufacturer of the drill has 
increased the bearing surface of the 
spline by adopting a polygon-ground 
triangular drive for the opening. 
This triangular shape increases the 
bearing surface of the spline by ap- 
proximately 60%—providing maxi- 
mum efficiency for power transmit- 
tal. At the same time, nylon’s low 
coefficient of friction permits easy 
passage of the spindle through the 
triangular opening. 

The added bearing surface of the 
opening coupled with the damp- 
ing property of the nylon also serves 
to effectively cut down the chatter 
of the tool during operation. 

According to the engineers and 
designers responsible for the drill, 
the successful use of nylon for this 
application may be the forerunner 
to an increased use of molded ny- 
lon parts to improve the operating 
efficiency of similar power tools. 


Crepits: Drills are manufactured by 
Alkon Products Corp., New York, N. Y:, 
nylon supplied by E. I. du Pont de 
Nemours & Co., Inc. 
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process MOLD CO, 


Peee: Bo 


RX? = OUR PLANT EXPANSION 


to better serve the plastics industry 


In your next mold... . recommend 
Beryllium Copper cavities 


by PROCESS MOLD CO. 


19665 Schoenherr Avenue Detroit 5, Michigan 





for 
PLASTICS, CERAMICS 
LIGHT METALS 


and ADHESIVES 


NATIONAL FORGE Impact Tester 
Aa 


@ Combined Izod and 
Charpy. 


@ Massive, open-working- 
clearance design, with 
wide linear scales ac- 
curately calibrated. 





Two capacity combina- 
tions are _ available: 
Model TM 52004, 
3 ranges, 30 foot-pounds 
maximum capacity. 


Model TM 52010, 
3 ranges, 10 foot-pounds 


maximum. Depth—16 in. 


Weight (net) 500 Ibs. 


Height(—36 in. 
Width—28 in. 

Mass is properly con- 
centrated close to the im- 
pact point. Hammers are 
integral with bits, have 
screwed-on ballast 
adjustable 


The tester is quickly set 
up for any desired ca- 
pacity range, Izod or 
Charpy, by selection of 
the required individually- no 
balanced and calibrated weights or 
hammers. parts. 


Write for Brechure 523 
Testing Machine Division 


NATIONAL FORGE & ORDNANCE CO. 


Dept. MP, Irvine Warren County Pennsylvania 
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points make 


gitterenc® 


PLASTICIZER 
agi ODP too! | 


na 
= 


RC PLASTICIZER ODP 
Now Readily Available in Bulk 


This outstanding phthalate mixed ester plasticizer (iso- 
octyl iso-decyl phthalate), combines the excellent all- 
around performance of the usual phthalate esters with 
the following extras: 


1. Low Volatility! 
2. Superior Water Resistance! 
3. Improved Heat Stability! 


Check RC PLASTICIZER ODP for use in: 


Film and Sheeting 
High Hardness Plastisols 
Electrical Extrusions 


Fabric Coatings 
Natural and Synthetic Rubbers 
Molded Articles 








RUBBER CORPORATION OF AMERICA ALSO 
SUPPLIES THESE OUTSTANDING PLASTICIZERS: 


DIOP (DI-ISO-OCTYL PHTHALATE) 


DOP DBP 

DI-2 ETHYLHEXYL DIBUTYL PHTHALATE 
PHTHALATE 1G-8 

TRIETHYLENE GLYCOL 


0-16 
ISO-OCTYL PALMITATE DIPELARGONATE 


DOA 
DI-2 ETHYLHEXYL 
ADIPATE 


E-S 
AN EPOXIDIZED TRIESTER 


DIOA 
DI-ISO-OCTYL ADIPATE 


DI-2 ETHYLHEXYL 


DIOS 
DI-ISO-OCTYL SEBACATE SEBACATE 











Write today for samples and useful 
reference brochure on RC products. 


RUBBER CORPORATION OF AMERICA 


New South Road, Hicksville, New York 
SALES OFFICES: 111 West Monroe Street, Chicago 3, Ill. 
Little Building, 80 Boylston St., Boston 16, Mass. 
2076 Romig Road, Akron, Ohio 
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_i._/ Polak’s Frutal Works, Inc. 
Middletown, New York 


ODOR 


CONTROL 


PROBLENS ‘? 


Processors, Fabricators 


and Other Users of Resins: 


Ureas / Phenolics / Vinylites / 
Styrenes /and Other Polyesters 


Our wide experience in odor control 


and masking techniques has helped solve odor problems 


in a number of varied fields. If your product 
can be improved by means of a “control-odor,” 
we shall welcome an opportunity to help you 


‘ . 
. Be fal 
‘a os wv 
sh develop the most suitable one for your 
ae ee a Thies particular needs. We invite you to submit your 
> as + v 


requirements for careful study by our technical staff. 








for America’s 
LEADING MANUFACTURERS 
ALL MATERIALS — ALL METHODS 


40 YEARS OF 
PLASTIC MOLDING EXPERIENCE 


INDUSTRIAL CHEMICAL CO. 


1) ELKINS ST., $0. BOSTON, MASS., SOuth 8-4240 





BRANCH OFFICES 


441 Lexington Ave 211 Powers Bidg P.O. Bos 5606 
New York, N.Y Rochester 4.N_¥ Philo 29, Pa 
Tel VAnderbilt 6-1684 Tel BAker 870! Tel Victor 4.66797 
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REQUIRE PRECISE 
TEMPERATURE CONTROL? 






Thermo 
Electronic 


TEMPERATURE 
CONTROLLERS 


(THERMOCOUPLE OR 
RESISTANCE BULB) 


»+. provide null balance measuring accuracy with elec- 
tronic sensitivity and speed at LOW COST... Proc- 
esses operating between —100°F and 3000°F can be 
controlled accurately and automatically. The two-posi- 
tion control action is continuous and high speed, only 
one part—the control relay—moves when process calls 
for change of heat. Signal lights indicate temperature 
conditions. ... Simple in design, ruggedly constructed, 
Thermo Electronic Controllers are easy to install, eco- 
nomical to operate, and require little maintenance... 


Thermocouple Pyrometer Controller Bulletin 50-P 
Resistance Bulb Controller Bulletin 55-P 


Thermo Electric 0.inc 


SADDLE RIVER TOWNSHIP, Rochelle Park P.O., NEW JERSEY 
CANADA + THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONT. 
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Light for lroning 


S AN extra convenience feature 

for the housewife, a_ built-in, 
movable lamp molded of snow-whit2 
urea has been installed on the 1955 
models of the Kenmore “Tip-Toe- 
Matic” electric iron. The one-piece 
fixture serves as both lamp arm and 
shade and is attached to the iron 
body in such a way that it can be 
easily swung out over the ironing 
area, providing good illumination 
without interfering with the move- 
ment of the iron. 

In choosing a material for this 
application, the manufacturers re- 
port that urea was the popular selec- 
tion primarily because its resistance 
to the heat of the incandescent bulb 
prevents any possibility of distortion 
of the shade. The near opacity of the 
molded piece also helps provide good 
light dispersion and reflection—two 
factors of importance in assuring 
eye comfort. 

In addition, the rugged molded 
urea lamp has a lustrous hard sur- 
face which is both attractive and 
easily kept clean; its integral color- 
ing won’t chip or peel off; and it has 
excellent dimensional stability. 

Since the one-piece fixture is com- 
plete in itself, assembly to the body 
of the iron is relatively simple. A 
molded-in hole at the foot of the 
lamp arm accommodates the fastener 
that holds the unit in place on the 
iron. 

Crepits: Lamp designed by Whirlpool 
Corp., manufacturers of the Kenmore 
ironer for Sears, Roebuck & Co. Unit is 
compression molded by Modern Plastics 
Corp., Benton Harbor, Mich., using 
Beetle urea-formaldehyde material sup- 
plied by American Cyanamid Co. 





Molded-in rib sections add to strength 


of urea electric iron lamp housing 
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Sanding and finishing 


GLASS FIBER 
REINFORCED PLASTICS ? 





@ Deburring inside headlight opening of glass fiber reinforced 
autobody with PORT-A-BELT Grinding Attachment. 


CARBORUNDUM's pplication ‘know-how’ 
will save you time, money! 


CARBORUNDUM is “‘first with the most’’—again—in both application 
know-how and abrasive products to do effective grinding, sanding and finishing on 
glass fiber reinforced plastics. If you are presently manufacturing or fabricating 
products of this type—or are contemplating such a step—it will pay you to con- 
sult CARBORUNDUM for the latest time-saving, cost-saving methods...and the right 
tools to do each job. 





Preparing surfaces for coatings, remov- curved surfaces. Resilient FLEXBAC® Pad 
ing wrinkles and blemishes, removing Assemblies and RED-I-cuT® Waterproof 
flash and smoothing rough edges are jobs _ Paper Discs surface large areas... flat, con- 


for coated abrasives: PORT-A-BELT Grind- cave or convex... fast, economically. Cur- 
ing Attachments with Abrasive Belts by ting, trimming and turning operations 
CARBORUNDUM take care of the hard-to- are done best by CARBOFLEX Depressed 


reach places, rough edges, and some Center or Mx® reinforced cut-off wheels. 


CALL YOUR CARBORUNDUM Distributor or Salesman for demonstrations of 
these and many other cost-cutting abrasive tools. Send the coupon for your copy 
of an authoritative article on grinding glass fiber reinforced plastics. 


CARBORUNDUM 


RED TRADE MARK 


... continually putting more SENSE in your abrasive DOLLAR 


THE CARBORUNDUM COMPANY, Dept. MP 82-49 


Niagara Falls, New York 
Send YES! Send folder “Grinding Glass Reinforced Plastics” 


NAME 


| 
Today! ! voit 
| 











STREET AND NUMBER 





CITY ZONE STATE 
a2 


211 

















. 
with @Low Pressure Die Closing — for positive 
mold protection in fully automatic 
operation on all Reed-Prentice Injection 
Machines, 

@Newly-designed 10D-8 SA Heater — for 
rapid, thorough plasticizing up to 100 
Ibs. per hour on 10D-8 oz. machines 
(1946-52 models); 13,050 watts, ceramic 
heating elements. 

@“Reed-Weigh” — the New Reed-Prentice 
weigh feed hopper unit for molding uni- 
form, strain-relieved parts — saves mate- 
rial, cuts rejects on 175T-4/6, 10D-8, 
10D-12, 300T-12/16 and 400T-16/20 
oz. “Reeds”, 





BRANCH OFFICES 
75 West St., New York 6, N. Y. 


REPRESENTATIVES 


Houston . Preston Machine Tool Sales Co 















on YOUR ‘‘REEDS’’ 

















Write for illustrated bulletins giving complete information. 


occ cccccccccccccccccccccccccccccccccs Mmm 


CANADIAN REPRESENTATIVE 
DAWSON-RHOADES-THIBODEAU MACHINERY CO. 


ENTICE CORP 


WORCESTER MASS. USA 
. * 





Seattle & Spokane . Star Machinery Co 1213 West 3rd St., Cleveland 13, Ohio 149 Main St.,E. 1105 Dominion Square Bidg. 
Minneapolis . . . . Chas. W. Stone Co. 4001 N. Elston Ave., Chicago 18, Illinois Hamilton, Ontario 1010 St. Catherine St., West 
Los Angeles . Western Molders Supply Co. 2842 W. Grand Bivd., Detroit 2, Michigan Canada Montreal, P. Q., Canada MAIN OFFICE 677 Cambridge St., Worcester 4, Mass. 








NOW... BIG |... 


REQUIRING MATCHED METAL MOLDS 
IT PAYS TO COME TO CHEMOLD 


CHEMOLD 
COMPANY 


PNalaleltiale-s Meal Me larsiel i lehivels 
of America’s largest press 
mold 
operation. This double-ram 


ide) am ialehital-tebtiil-tiel| 


action press develops 750 
ton pressures and is pres- 
ently being scheduled to 
turn out precision produc- 
tion of parts up to 5’ in 
width and 14’ in length. 
Write for availability for 


elm lacle am 


IT PAYS TO REMEMBER for reinforced plastic by 


metal mold it can be done faster and better by 


mC TF} EMOLD COMPANY 


Manufacturers of Glass-Fiber Reinforced Plastic Pr 


2000 COLORADO AVENUE, DEPT. MP-9, SANTA MONICA, CALIF. 
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A reliable Source for 


Granulated and Pelletized 


Plastic Scrap 


e Polyvinyl Chloride 
e Butyrate 


e Polyethylene 


e Styrene e Acetate 


Buying and selling all types of Plastic Scrap 





















A. Schulman, Inc., Ltd. 
LONDON 
ENGLAND 
A. Shulman 
(USA) GmbH 
HANOVER, 
GERMANY 


>A. Schulman Inc: 


SCRAP and VIRGIN 
PLASTICS 





E. ST. LOUIS, ILL. 
14th & Converse 


BOSTON, MASS. BRidge 11-5326 


738 Statler Bidg. 
Liberty 2-2717 





NEW YORK CITY 
AKRON, OHIO @ 53 East 34th St 


790 E. Tall- Murray Hill 
madge 5-8388 
HEmlock 

4-4124 
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Fishhook and nylon tail turn vinyl 
hair curler (bottom) into fishing lure 


Fishing Lure 


TILIZING the shape and physical 

properties of a conventional vinyl 
hair curler, an ingenious new spin- 
ning lure for use in fresh or salt 
water has been introduced to fishing 
enthusiasts. 

The basic appeal of the unit as a 
fishing lure is its life-like resem- 
blance to the succulent Florida 
shrimp—favorite food for many va- 
rieties of fish. The body of the lure 
is actually made from an ordinary 
vinyl hair curler, selected for this 
application because of its toughness, 
flexibility, resistance to mold and 
mildew, and the fact that its long, 
narrow shape closely approximates 
that of the shrimp. In making the 
lure, the hair curler is reversed and 
the hook is inserted through it. A 
nylon tail is then inserted into one 
end of the body and three additional 
parts, which are designed to simulate 
the head and eyes of the shrimp, 
are inserted into the other end. 

To add to the “live” appearance of 
the lure, the ends of the curler’s hair 
holding loop are clipped off, leaving 
two flexible “fingers” that resemble 
the waving antennae usually found 
on shrimp or crawfish. These feelers 
also help keep the hook from fouling 
in sea weed or grass. 

As a final touch, a series of tiny 
air holes is cut into the vinyl body. 
When the spinner is pulled through 
the water, these holes create a 
stream of air bubbles. 

Because of the outstanding resist- 
ance of vinyl to moisture and sea 
water, the lures can be used in any 
body of water for spinning, jigging, 
plugging, or trolling. 


Crepits: Lures marketed by Woolfie 
Lures, Inc., Miami Beach, Fla.; vinyl for 
curlers supplied by Bakelite Co. 
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Makers of the famed Emenee Golden 
Trumpet turned to Gomar Metal- 
lized Butyrate to vacuum form the 
mute. It slashed production costs, 
because it eliminated the extra metal plating process. Many other 
toy makers are going “Gomarized” — to improve appearance, 
cut costs! 








DISPLAYS 


General Electric used “Gomarized” Butyrate 

Sheeting to vacuum form this deep-draw di- 
mensional replica of a new coffee maker for a 
display piece. The brilliant mirror-like finish ‘ 
looks just like metal . . . can be glued, scored, pleated, printed! 
Display makers are going ““Gomarized” to make “magic,” cut costs! 


5 


Frames for pictures, mirrors and displays . . . with 
that rich, brilliant metallic look. Made from Gomar 
Metallized Butyrate or Acetate. Furniture manufac- 
turers are going ““Gomarized” — for greater glamour, 
at lower costs! 





—AND IN MANY 
OTHER FIELDS! 
Yes! They’re going 
““Gomarized” to cut costs 
and make better-looking 
radio speaker grilles; 
trademark plaques and 
trim for electrical appli- 





| ui _—y 


GOMAR MANUFACTURING CO. 
79 Paris St., Newark 5, N. J. 


Please send information, color chart, and a 
sample of the ‘‘Gomarized'’ thermoplastic sheet- 
ing | have checked: 














ances; costume jewelry; | 











| 
0 Butyrate C) Acetate | 

Christmas ornaments; Approximate gauge: ..........cccx:...-- 
packaging; novelties. Se ae | 

\ | TT nee aa i Pe Oo 
iielaeini i iiss ns siicsearnsteienonbdics eed | 
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DOUBLE PLAY 


LOWER PRICE HIGHER PURITY 


Now with greatly reduced prices choose 
HARCHEM’'S SEBACIC PLASTICIZERS 
Unsurpassed Stability 
Depends e Uniform e <tr wnt 


Low Temperature Flexibility @ Permanence 
High Efficiency @ Heat and Sunlight Resistance 


ARCHEM 


25 MAIN ST., BELLEVILLE 9, NEW JERSEY 


gepiciiiig HARDESTY CHEMICAL DIVISION Manufacturers 
@itcrr: W. C. HARDESTY CO., INC. of Sebacie Acid 


Canadian Distributor: W. C. Hardesty Co. of Canada Ltd., 975 Lakeshore Rood, New Toronto, Canada 
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Plastics Tools 


(From page 95) 


Mich., for making tools, dies, and 
fixtures from epoxy resins. 

The surface of the model is first 
highly polished and a parting agent 
is applied. A build-up to the height 
required to contain the back-up or 
core is then installed. This build-up 
should also be waxed and coated 
with a parting agent. 

A core or back-up material which 
has previously been constructed is 
suspended in the build-up approxi- 
mately % in. from the model and 
sides of the build-up. Pouring spouts 
of approximately 2 in. in diameter 
should be provided. 

The special surface coating formu- 
lation of epoxy is then thoroughly 
mixed and the catalyst added dur- 
ing the mixing operation. It is esti- 
mated that approximately 90 lb. of 
resin are required for each cubic 
foot of volume. Using the pouring 
spouts, the resin is poured, starting 
at the lowest point or points, until 
the liquid resin has risen to the top 
surface of the core. If there is dan- 
ger of trapping air at certain low 
points, it is necessary that vent holes 
be provided in order to eliminate the 
formation of voids. 

Figures 27 through 33 show sev- 
eral dies produced by this method. 
The cast epoxy forming die illus- 
trated in Fig. 30 is running in one of 
the major automobile plants and, to 
date, has produced 7000 steel panels 
without reworking of any kind. It is 
still in production. The cast epoxy 
draw dies shown in Figs. 31 through 
33 have already produced over 15,- 
000 metal parts for the Clinton Ma- 
chine Co., manufacturers of out- 
board motors, with no deterioration 
to the die being evident. 


Automobile Industry 

All the automotive metal working 
plastic dies at the Automotive Body 
Div., Chrysler Corp. are made by a 
technique in which the glass cloth 
which is used on the face is backed 
up with 2-in. chopped fiber that 
serves as the core. The composition 
of the finished die is approximately 
50% glass and 50% polyester resin 
by weight. 

In making a plastic draw die of 
this type, work is generally carried 
on directly from the die model, but 
prototype panels can also be used if 


they are suitably supported to with- 
stand a pressure of 20 p.s.i. Assum- 
ing that a die is to be built from a 
wood model, the first step would be 
to establish a wooden or plastic 
ring line, and then box the entire 
model in so that the model forms the 
bottom of the box. All surfaces are 
then coated with a mold release, 
such as paste wax. 

The volume of the die is next 
estimated so that the proper pro- 
portions of chopped fiber, cloth, and 
resin can be weighed out. All the 
polyester resin to be used for the 
entire die is mixed simultaneously, 
using cobalt naphthenate and MEK 
peroxide as the curing agents. The 
face of the die is then laid up with 
cloth and resin. The cloth is first cut 
into patches suitable for easy pre- 
saturation with resin, after which 
the box is filled with 2-in. chopped 
fibers, 50% pre-saturated with resin, 
and the entire lay-up is covered 
with a wooden plug which just fits 
inside the box. The plug is forced 
into the box under a constant pres- 
sure of 20 p.s.i. until the resin cures. 
Through the use of pressure while 
the dies are going through the gel 
stage, shrinkage can be controlled. 

Once one section is made up, the 
successive sections are cast to it. 
Whenever metal thicknesses are re- 
quired, a prototype panel of the de- 
sired dimensions can be made from 
glass cloth and polyester or epoxy 
resin, or sheet lead may be used. 
Automotive die models are made to 
the inside of metal so that it is al- 
ways necessary to build up the panel 
clearance on the model before be- 
ginning the plastic lay-up. 

In cases where extreme condi- 
tions of wear are encountered, such 
as sharp corners or deep draws, 
metal inserts are pre-fitted to the 
model and cast into the die face. At 
times, metal is added to the die 
after it has been completed in order 
to strengthen areas which will have 
to endure extreme wear conditions. 
When all sections of the die have 
been made, they are placed in a 200° 
F. oven for a short period of time 
to insure a complete cure. 


The Future 

Tooling plastics are out of the ex- 
perimental stage and are being 
used today on an extensive scale. 
This does not mean that plastics 
tooling has replaced metal tooling. 
If the advances over the past several 
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years continue, however, an en- 
thusiastic user of plastic dies pre- 
dicts that 75% of all dies in the 
automotive industry now made in 
steel will be made from plastic. To 
point this up, it might be well to 
indicate the actual production fig- 
ures supplied by the Automotive 
Body Div., Chrysler Corp., of the 
number of plastic dies manufac- 
tured over the past two to three 
years. To date (these figures are 
four months old), this division of 
Chrysler has made approximately 
320 hydroform dies, 80 draw dies, 70 
restrike dies, and 60 stretch dies. In 
addition there have been over 100 
plastic templets and 400 various 
types of fixtures, such as drill and 
checking units, made from plastic 
materials. Most of these tools have 
been in production for the past two 
years. 

The aircraft industry is another 
fertile field for plastic tooling. 
Grumman, for example, has con- 
verted 100% to plastic as far as their 
stretch dies are concerned. Lock- 
heed Aircraft Corp. is currently 
producing some 15 of their most dif- 
ficult stainless steel and aluminum 
alloy aircraft parts with plastic dies. 


They report that the tool cost has 
been reduced to one-third that of the 
previously used material, and pro- 
duction time to one-fifth. Lockheed 
has also eliminated 5000 man-hours 
per month previously required for 
production and maintenance of lead 
die punches. They further report that 
the quality of production is far bet- 
ter since “wrinkles” have been com- 
pletely eliminated from the formed 
parts. 


Basic Resins 

The three basic resins in use to- 
day—phenolic, polyester, and epoxy 
—are used either separately or in 
combination with each other. Dies 
are made from these resins and their 
combinations by several different 
methods. This is a healthy condition 
even though the opinions of the ex- 
perts in the many different com- 
panies are widely divergent as to 
the best material or the best method 
to be used. 

Since all of these materials and 
methods are being used in actual 
production, the advantages and 
shortcomings of each should soon 
become evident. There is little 
doubt that as the scoreboard con- 


tinues to record the success and 
the failures of various materials 
and techniques, those companies and 
individuals who have a big interest 
in this new field will be quick to 
take advantage of the facts un- 
folded by such progressive engi- 
neering research. 
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Spectacular 
(From page 107) 


glass cloth and mat strips, about 6 
by 38 in. in size, were manually laid 
up until the desired thickness had 
been reached. Thickness varied ac- 
cording to the degree of structural 
strength required. The top of the 
cab, for example, which would have 
to bear the weight of piled-up snow 
needed 3 to 4 layers of mat and 
cloth; the side of the cab needed 
only 2 to 3 layers. 

Curing of the lay-up was carried 
out at room temperatures for about 
1 to 2 hours. The plaster production 
molds were then broken up and the 
cured reinforced plastics parts were 
removed in one piece and placed in 
position over the metal skeleton 
frame which had been used earlier 
in building the original plaster 
model. 

To secure these parts permanently 
in place—without the necessity of 
drilling or bolting—reinforced plas- 
tics “straps” were used. These straps 
are actually strips of fibrous glass 
that had been laid up over parts of 
the metal frame, impregnated with 
resin, and allowed to cure as an in- 
tegral part of the plastics body. 

Molding of the wheels followed a 
similar production pattern. The sin- 
gle magnesite mold that was used 
for all six wheels was cut into six 
separate sections prior to lay-up so 
that it could be easily disassembled 
to allow the wheels to be removed in 
one piece. During lay-up, the six 
sections were mechanically clamped 
together as a single unit. 

After the wheels had _ been 
strapped in place over the metal 
frame, all of the plastics parts—both 
cab and wheels—were smoothed 
down by grinding and sanding, 
painted, and assembled to the alu- 
minum trailer. A series of 52 holes 
molded around the inside rim of 
each wheel accommodates sockets 
and bulbs. When the display is lit at 
night, these bulbs alternately light 
up in sequence to simulate moving 
wheels. 

Crepits: Truck designed for Yale 
Transport Corp., by The Artkraft 
Strauss Sign Corp., New York, N. Y. 
Truck cab and wheels ‘wlded by Cin- 
derella Mannequin C,, New York, 
N. Y., using fibrous glass supplied by 
Owens-Corning Fiberglas Corp. and 
Hess, Goldsmith & Co., Inc., and Marco 
polyester resins supplied by Celanese 
Corp. of America. 
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Color in Resin-Rubber Plastics 
(From page 114) 


temperature requirements are some- 
times within the proper range. 

Iron oxides are’ not recommended 
as they do not possess the proper 
heat stability. Color streaking de- 
velops because of lack of heat 
stability. 


Maroon 

Cadmium maroons are recom- 
mended, but the high percentage of 
selenium makes these pigments very 
expensive. 

Indanthrene maroons are both 
light and heat stable within the re- 
quired temperature range. How- 
ever, these pigments are even more 
expensive than the cadmium ma- 
roon. 


Orange 

Several shades of cadmium orange 
are available. It is also possible to 
use a cadmium red and a cadmium 
yellow. 


Yellow 

Cadmium yellow is recommended 
for the same reason cadmium reds 
and orange are used—superior heat 
stability. 

Cadmolith yellows are also used. 
These are cadmium yellows “let 
down” with lithopone to a ratio of 
1 cadmium to 24 barium sulfide. 
Such colorants are especially use- 
ful when tints or very small 
amounts of yellow are required. 

Iron oxide yellows tend to be 
very muddy and weak in tinting 
action. Stability is questionable. 

Chrome yellows have been widely 
used, but these pigments have poor 
light stability and only fair heat 
stability. 


Green 

Phthalocyanine greens are rec- 
ommended as they are stable to 
heat and light and give clean bril- 
liant colors. 

Chrome oxides are very dull 
shades but satisfactorily stable. 


Blue 


Phthalocyanine blues are the best. 
They have light stability and give 
clear brilliant color. However, some 
trouble has been experienced with 
heat stability. 


Indanthrene blues are very ex- 


pensive, but they are light and heat 
stable. 

Ultramarine blues were found to 
be very poor in outdoor aging. 
They are weak and not too brilliant 
in tint. 


Brown 

Iron oxides give fair results, but 
they tend to lower impact strength, 
especially at low temperatures, and 
give poorer aging. Heat stability is 
borderline at best. For maximum 
heat stability it is often desirable 
to use a cadmium red and a black 
to produce the brown desired. 


White and Black 


Rutile titanium dioxide types are 
the best whites as they give maxi- 
mum color stability after heat, light, 
and weather exposure. 

Anatase titanium is whiter and 
has somewhat better hiding power 
but is less chalk resistant. 

Carbon blacks are recommended 
and have proved very satisfactory. 

Lamp blacks have also proved 
very satisfactory. 

Bone blacks, because of coarser 
particles, have had some harmful 
effects on properties. 

Gloss is closely related to color 
and it is often impossible to produce 
the proper color without the proper 
gloss. Many of these copolymers 
can be buffed to a very high gloss. 
Buffing is also made possible be- 
cause colors are not a surface effect, 
but dispersed in the materials. 

Color possibilities can be ex- 
panded by the use of synthetic fin- 
ishes or lacquers. These systems 
are already used on other plastics 
such as polystyrene and can be 
economically applied. 

A primary function of color is 
sales appeal, yet color can also in- 
fluence product performance. The 
acrylonitrile resin-rubber blends 
require the most heat stable pig- 
ments for injection molding and 
extrusion. Sheet stock is not quite 
so critical. The service life of the 
molded piece should be considered 
when selecting a color. Under given 
conditions some pigments will give 
more satisfactory product service 
than others. In these cases, the color 
should be dependent on the service 
expected.—ENp 
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Cellulosics Color 
(From page 116) 


such materials. These conditions in- 
clude particle size, brightness of the 
metallic powder when dispersed in 
the plastic material, and whether or 
not the metal will darken or change 
color with age. It is generally true 
that metallic powders which produce 
very bright colors in lacquers and 
paints will not produce a color of 
equal brightness when incorporated 
in cellulose ester plastics. This is due 
mainly to the heat involved in pro- 
cessing and molding the plastic and 
to the fact that the particles of metal 
are covered to a greater depth than 
is the case with coatings of lacquers 
or paints. 

Variegated color effects with 
cellulose ester plastics, while not a 
function of basic coloring, are very 
popular and worthy of mention in 
this article. The configuration of col- 
ors described in a variegation, or 
mottle, as they are sometimes called, 
is the result of a blending or running 
together of two or more colors when 
molded together. Plain colors are 
used and the proportions of each that 
are necessary to achieve a desired 
variegation are usually recom- 
mended by the manufacturer. By 
obtaining the component colors 
separately, the molder is able to 
control the variegation by adjusting 
the relative proportions of each 
color. The configuration obtained in 
the finished article is influenced by 
the size of the molded piece and by 
the size of the nozzle, sprue, runners, 
and gate, as well as by molding tem- 
peratures and the speed at which the 
plunger travels on its forward 
stroke. Blending or mixing of the 
colors in a variegation is influenced 
also by the relative flow-hardness 
of the component colors. The base 
color, that is the one that is to be 
predominant in the _ variegation, 
usually is of a softer flow than the 
other color or colors, which are re- 
ferred to as “fillers.” Within limits, 
compensation for different molding 
conditions can be accomplished by 
varying the proportions of the com- 
ponent colors. For this reason it is 
well to mix first a small quantity of 
component colors in the proportions 
recommended and then mold them 
on a trial basis. 

In the softer range of flows of 
some cel’ylose ester plastics, there is 


“ 
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Coloring your plastics with UNICOLOR is as simple as placing 
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Costs, how to handle special color problems, and 
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a tendency, usually at elevated tem- 
peratures and humidities, for plas- 
ticizer to exude or migrate to other 
materials such as lacquers. This is 
due to the plasticizers having 
greater affinity for the base materi- 
als of the lacquers than they have 
for the cellulose esters. This is par- 
ticularly true when lacquers of half- 
second nitro-cellulose base are used 
as protective coatings or decoration 
on these plastics in the softer flow 
range. When this phenomenon oc- 
curs with some dye-colored materi- 
als, the plasticizer carries some of 
the coloring agent with it into the 
lacquer, causing a staining or dis- 
coloration commonly termed “bleed- 
ing.” Likewise, when some cellulose 
ester plastics are used in contact 
with certain other materials such as 
rubber, vinyl elastomers, and other 
thermoplastics, either the cellulosic 
plastic or the other material may 
discolor. However, since either the 
cellulosic plastic or the other ma- 
terial may be compounded with pig- 
ments or nonbleeding-type dyes or 
additives that will not migrate, these 
problems can usually be avoided if 
considered in advance of ordering 
the materials. 


Due to the fact that the various 
types of lacquers suitable for use 
on cellulose acetate butyrate plastic 
considerably outnumber those avail- 
able for use on the other cellulosics, 
this plastic is extremely popular for 
lacquered applications. This is evi- 
denced by its extensive use for dolls, 
fish lures, duck decoys, football hel- 
mets, and advertising novelties such 
as pens, pencils, etc. Cellulose ace- 
tate butyrate requires considerably 
less plasticizer to obtain a given de- 
gree of flow, and the smaller the 
quantity of plasticizer used, the bet- 
ter it is retained in the plastic, Also, 
it is possible with cellulose acetate 
butyrate to use plasticizers that have 
higher boiling points, lower vapor 
pressures, and greater compatibility 
with the ester than those suitable for 
use with cellulose acetate. These 
characteristics of cellulose acetate 
butyrate permit use of a wider range 
of solvents, diluents, and base ma- 
terials in producing suitable lacquers 
for it. Cellulose nitrate, alkyd resins, 
and most of the common lacquer- 
base materials may be used. 

Although the cellulosics in general 
lend themselves readily to metalliz- 
ing by high-vacuum deposition, the 


qualities of cellulose acetate butyrate 
plastic discussed in the previous 
paragraph, make it particularly well 
adapted to this process also. Colored 
cellulose ester plastics that are to 
be metallized by high vacuum must 
be made with non-volatile coloring 
agents and the smallest quantities 
possible of the most compatible plas- 
ticizers in order to avoid excessive 
evacuation, or “pull-down,” time in 
the vacuum chamber. Many attrac- 
tive color effects can be obtained by 
metallizing. For example, an es- 
cutcheon or medallion molded of 
amber-colored transparent plastic 
and metallized with aluminum on 
the back surface will produce a very 
bright gold color effect of pleasing 
depth when viewed through the 
front surface. Similar color effects 
may be obtained by metallizing arti- 
cles molded of clear-transparent 
plastic, applying a coating of tinted 
or colored lacquer of a thermoset- 
ting type, and then curing the piece 
in an oven. 

The actual processing methods for 
adding coloring agents to cellulose 
ester plastics are somewhat conven- 
tional and present no _ particular 
problem.—ENpD 
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It is available in a Wide range of light-fast, attractive, transparent, 
translucent, and opaque colours and also in diffusing opal and clear sheet form. 
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Training schools 
for maintenance men 
. .. another plus value 


from Wheelco! 


3ecause three out of four temperature control instruments used 
in the plastics industry are Wheelco Capacitrols, traveling schools 
are being routed to principal cities in the nation to train operators 
and maintenance men in the proper use and care of instruments. 
These Wheelco schools, part of the largest service organization 
ever offered the plastics industry, are designed to help you benefit 
from all the “plus values” built into every Wheelco Instrument. 
Informed employees will smooth your operations, reduce down- 
time, and prevent troubles before they start. Check your nearby 
Wheelco field office for dates of evening schools scheduled in your 


area .. . available to your personnel at no charge. 
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Metallized 


(From page 119) 


ed on the use of the metallized ma- 
terials for realistic reproductions of 
metal consumer goods—from ciga- 
rette lighters to coffee pots. 

In fields other than signs and dis- 
plays, the ease with which metallized 
sheets can be vacuum formed has 
opened the door on a host of new 
end-use possibilities. Clock faces, for 
example, have for several months 
been an important outlet for silk- 
screened flat metallized plastics 
sheets. Now, with several manufac- 
turers considering the possibility of 
vacuum forming raised numbers into 
the clock face, the potential of this 
market has been considerably in- 
creased. 

Another unusual combination of 
metallized butyrate sheet and vac- 
uum forming is in the fabrication 
of inexpensive, decorative picture 
frames that are formed to shape and 
cemented onto a heavy Masonite 
backing. 


Industrial Uses 

Among the many end-use applica- 
tions for the metallized sheet, those 
in the industrial field ar» still in their 
infancy, It is generally agreed, how- 
ever, that in a few years, industrial 
applications will probably be the 
largest volume market. 

One supplier of an aluminized 
styrene sheet, for example, reports 
that the material was used in the 
1952 and 1953 Frigidaire line and is 
currently being used in the freezer 
doors of Norge, Servel, Gibson, and 
Philco, The metallized sheet also ap- 
peared in the 1954 Westinghouse 
radio line. 

The applications which will make 
use of the metallized plastics sheets 
in 1955, however, are the big ques- 
tion mark. Nobody will do any talk- 
ing about it, but everybody leaves 
you with the impression that it will 
be big—really big—especially as it 
applies to the refrigeration and auto- 
motive industries. 

For refrigerator applications, prin- 
cipally trim or decorative parts for 
various doors and trays, metallized 
styrene is the most important ma- 
terial—by virtue of the fact that it 
has excellent dimensional stability, 
is strong, and will not absorb mois- 
ture. 

For automotive applications, it is 
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conceded that by 1955 metallized 
Mylar polyester film will be the big 
name in the field. According to sev- 
eral manufacturers, the 1955 line of 
practically every brand-name car 
will carry sheets of metallized Mylar 
laminated to fabric as an upholstery 
material for kick panels, dash boards, 
bolsters, arm rests, ete. Edging for 
seat upholstery is also a possibility. 

Another important industrial mar- 
ket for metallized sheet is the radio 
field. Many prominent 
turers are their 
grilles with perforated 
gold-metallized styrene. In the home 
strips, 
name plates, identification, and in- 
struction panels fabricated of metal- 
lized materials are gradually becom- 
ing standard equipment. 

The highly 


surface of the material is also being 


manufac- 
replacing metal 
sheets of 


appliance field, decorative 


reflective, mirror-like 
put to good use in the design of 
vending machines. One juke box 
for example, has re- 
of highly polished 
metal which formerly lined the in- 
terior of his machines with a sheet of 
metallized acetate. 

As indicated in the discussion of 
applications, all 


manufacturer, 
placed a_ sheet 


automotive those 


who have seen Du Pont’s Mylar 
polyester film in action are making 
Mylar’s 


strength is exceedingly high, it has 


big predictions. tensile 
excellent tear resistance, and its im- 
pact strength is at least twice that of 
any known commercial film, 

Because of the tensile strength of 
the material, gages as thin as 0.00025 
in. can be laminated to leather, fab- 
ric, paper, thin steel, or plastics ma- 
terials and it is a simple matter to 
emboss a sheet of metallized Mylar 
in any pattern or texture. 

When metallized Mylar is used in 
thin gages, it will take on the char- 
acteristics of the material to which 
it is laminated without having to be 
embossed. Several shoe manufac- 
turers have taken advantage of this 
property to fabricate an attractive 
lady’s shoe from a sheet of metal- 
lized Mylar laminated to leather. 
This same type of lamination can 
also be used for other garment ac- 
cessories, such as belts or handbags. 

Perhaps the biggest outlet for the 
material in the garment field, how- 
ever, will be metallic yarn. The met- 
allized sheet can be cut into strips, 
spun, and converted into a strong, 
yarn that can be dry cleaned. 


Work has even been done on the 
possibility of laminating metallized 
Mylar to a sheet of butyrate and then 
vacuum combination. 
Pieces formed from this lamination 
would be suitable for applications 
that would outstanding 
weathering resistance. 


forming the 
require 


Expansion 

Just what actual volume of plas- 
tics sheet is being or will be metal- 
lized to meet these demands, no one 
in the tight-lipped, highly competi- 
tive industry is prepared to say. One 
thing for sure—it is not a market to 
be discounted. 

In one typical application alone 
(the Marxman Skyroplane described 
above), more than one million units 
have already been sold and the end 
is still nowhere in sight. Keeping 
in mind projected plans for 1955, the 
three leaders in the sales of metal- 
lized plastics sheets agree that this 
one million sales 
like peanuts once the refrigerator, 
automotive, home appliance, and 
textile manufacturers take the wraps 
off the new applications they have 
devised to take advantage of metal- 
lized materials.—ENpD 
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Radiation Effects 


(From page 150) 


radiation energy either directly or 
through an energy transfer mecha- 
nism from other molecular groups, 
and then to damp out the absorbed 
energy through its resonant struc- 
ture. This is a very important phe- 
nomenon and should be _ studied 
more extensively. 

Free radical spectrum—Schneider 
and his associates observed sharp 
resonances in many 
spectrum 


paramagnetic 
irradiated plastics. The 
reveals a fine structure that is be- 
lieved to rise from the interaction 
of unpaired electrons with protons. 
The observation of free radicals in 
high polymers is thus established 
directly. 


Secondary Changes 

Appearance, color, and transpar- 
ency—In general, high polymers 
become brownish in color when ir- 
radiated by high doses of radiation. 
At 0.2 C units, for example, poly- 
ethylene becomes light yellow. Up- 
on further irradiation, it changes to 
yellow, brown, and dark amber. The 
original wax-like translucency is 
changed to transparency. For poly- 
vinyl chloride, a greenish color de- 
velops after 1 or 2 mega rep irra- 
diation. The optical density in- 
creases with the radiation. At 100 
mega rep, it is dark and non-trans- 
parent. For smaller doses, such as 
30 mega rep, the color changes from 
greenish to dark brownish, and the 
polymer finally becomes non-trans- 
standing. Polyethylene 
loses the wax-like appearance and 


parent on 


becomes transparent also on melt- 
ing. Since the effect of radiation is 
to change the structure from cry- 
stalline to amorphous, one would 
expect more transparency on irra- 
diation. It was found that the tem- 
perature at which polyethylene be- 
comes transparent is lowered about 
6° C. for 8 C units of pile irradia- 
tion. Highly irradiated samples 
have the appearance and transpar- 
ency of a dark-tinted glass at room 
temperature. The sample becomes 
brittle. Other high polymers, such 
as Teflon, crumble to powder-like 
material. Lucite develops cracks and 
a brownish-pink color. 
Melting—For radiation up _ to 
about 0.05 to 0.1 C units, polyethyl- 
ene still melts at about 115° C.; 
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above 0.1 C units, it no longer 
melts, even at temperatures of 300° 
C., but'loses its crystalline charac- 
ter at about 110° C. Above this 
temperature a rubber-like elastic- 
ity is developed. The sudden change 
that occurs corresponds to about 
one cross-link per molecule. This 
sudden increase in infusibility with 
a small increase in dose after a cer- 
tain dosage was even more notice- 
able in paraffin. Charlesby found 
that the product of radiation dose, 
chain length, and density of normal 
hydrocarbons is constant at this 
sharp infusibility point. 
Ultra-violet fluorescence—Under 
ultra-violet light, 
ated polyethylene gives a 
fluorescence. Irradiation 
this to a much more intense blue- 
white to yellow-white. The fluores- 
cence is closely bound up with the 
crystalline phase of the polyethyl- 
ene, since the fluorescence becomes 
very much weaker in the amor- 
phous state above 110° C. No ex- 
periment has been carried out for 
pure amorphous polyethylene at 
room temperature. 
Solubility—At 80° C., 
ene is soluble in a number of or- 
ganic solvents. After irradiation for 
0.1 C units, however, only a portion 
common sol- 


non-irradi- 
purple 
changes 


polyethyl- 


becomes soluble in 
vents, while the remainder is com- 
insoluble, and 
shape with swelling to 
150% of the _ initial size. 
irradiation produces less 


pletely retains its 


original 


Longer 
swelling. 

Molecular weight—Charlesby and 
also Lawton, Bueche, and Balwit 
found that paraffin can be converted 
into an insoluble rubber-like ma- 
terial by about 800 mega rep. The 
latter authors found that the amount 
of irradiation necessary to cause 
insolubility is inversely proportional 
to the molecular weight to the 1.26 
power. In the case of siloxanes, 
Charlesby found that in the mole- 
cular weight range of 10° to 2 *& 10°, 
the molecular weight is inversely 
proportional to the radiation dose. 
Charlesby was also able to deter- 
mine the molecular weight of poly- 
styrene through an_ irradiation 
technique. 

Resistance to mineral acids—In 
boiling sulfuric acid, ordinary poly- 
ethylene carbonizes, while irradi- 
ated polyethylene is attacked only 
on the surface. In aqua regia at 
100° C., the attack on ordinary 
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HYDRAULIC FLUIDS 
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With a filter for the efficient filteration of all non-flammable hydraulic fluids, 
Marvel Engineering Company is again setting the pace. 


By maintaining the accepted, Balanced Synclinal Design in this most recent 
development, all of the outstanding benefits that have won overwhelming prefer- 
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Meets J.1.C. Standards 
IMMEDIATE DELIVERY 
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polyethylene is also much stronger 
than that on the irradiated sample. 

Cooling curve—Because of the 
crystalline structure, polyethylene 
exhibits a cooling curve typical of 
a solid by having a well-defined 
melting point. As it is irradiated, 
the shape of the cooling curve 
changes, as observed by Charlesby 
and Ross, until finally no transition 
temperature is noted. The structure 
becomes typical of a liquid. 

Density or specific volume—The 
specific volume of polyethylene as 
a function of temperature for vari- 
ous degrees of irradiation has been 
studied by Charlesby. For slightly 
irradiated polyethylene, the volume 
expands with increase of tempera- 
ture. Below about 110° C., the ex- 
pansion curve is composed of that 
for the crystalline and amorphous 
states, and above 110° C. the ex- 
pansion curve is due to the amor- 
phous phase only. For a given tem- 
perature, e.g., 150° C., the specific 
volume is found to vary inversely 
with the degree of cross-linking, 
and at this temperature varies from 
1.28 to 1.12 cm.*/g. for polyethylene 
of 0 to about 36% cross-linking by 
irradiation. 

Coefficient of expansion—The slope 
of the _ specific volume-temper- 
ature curve equals three times the 
coefficient of expansion. In the tem- 
perature range 120 to 140° C., where 
the cross-linked polyethylene exists 
in amorphous form, the coefficient 
of expansion varies inversely with 
increasing degree of cross-linking 
which varies directly with the irra- 
diation dose. The coefficient of ex- 
pansion drops from 0.90 * 10-8/° C. 
for 0% cross-linked polyethylene to 
0.55 & 10°/° C. for 37% cross- 
linked material. 

Equation of state—For amorphous 
polyethylene, Charlesby has ob- 
tained an equation of state similar 
to that for a gas whose molecules 
are of finite size and attract one 
another. 

Temperature of deformation— 
Charlesby found that the tempera- 
ture of deformation, based on the 
A.S.T.M. specification, rose only 
slightly for the irradiated polyeth- 
ylene, whereas considerable changes 
in mechanical properties were ob- 
served. The study of temperature of 
deformation, therefore, could be 
misleading. 

Young’s modulus—This property 
was measured by Charlesby using 
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static and dynamic methods. The 
modulus decreases as temperature 
increases for non-irradiated or 
slightly irradiated polyethylene and 
drops to insignificantly small values 
at about 115° C., as one would ex- 
pect. For samples of higher irradia- 
tion doses, the Young’s modulus 
maintains a certain value even at 
temperatures higher than the usual 
melting point. For doses above 40 C 
units, the Young’s modulus at all 
temperatures up to 200° C. is higher 
than that for non-irradiated samples 
at room temperature. This illus- 
trates clearly the cross-linking ef- 
fect from radiation. High energy 
radiation not only creates cross- 
links but also destroys crystallinity. 
The former’ process _ increases 
Young’s modulus while the latter 
causes it to drop. 

Hardness—While the Rockwell 
hardness of some plastics decreases 
with irradiation dosage, that for 
polyethylene increases at room 
temperature. According to work 
carried out by the Materials Engi- 
neering Dept. of Westinghouse Elec- 
tric Corp., the behavior of hardness 
at high temperatures for irradiated 
polyethylene is similar to that of 
Young’s modulus. The irradiated 
samples maintain a certain hardness 
way above the normal melting point 
of polyethylene. 

Other mechanical properties—At 
room temperature, the variation of 
tensile strength of polyethylene 
with radiation dose up to 10* mega 
rep is less than 15 percent. The 
elongation, however, drops to 10 to 
50% of its initial value after about 
100 mega rep. Further irradiation 
decreases the elongation still more. 
The shear strength remains almost 
constant up to about 5000 mega rep, 
where the value suddenly increases 
several hundred percent of its 
original value. The impact strength 
begins to decrease to half of its 
original value at 500 mega rep. At 
3000 mega rep, the impact strength 
is practically nil. Relatively small 
amounts of radiation reduce creep 
to a considerable extent and recov- 
ery after deformation tends to be 
more elastic in character. 

Electrical properties—For a high 
degree of cross-linking in polyeth- 
ylene, the power factor is increased 
very appreciably for low and me- 
dium frequencies at room tempera- 
ture. At higher frequencies, the 
power factor is about the same as 
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that for ordinary polyethylene. 
Charlesby attributed the deteriora- 
tion in the power factor to the pres- 
ence of double bonds. The volume 
resistivity of polyethylene increases 
only 50% after 9 * 10° mega rep. 
For the same dose, the increase in 
dielectric strength is about 25 per- 
cent. 


Applications of Radiation 

The application of basic scientific 
discovery and knowledge to practice 
is limited only by the inventive ca- 
pacity of those who are interested. 
Radiation effects in high polymers 
is no exception. in looking toward 
practical applications of this new 
science, it must be +re~embered 
that, from an economic viewpo!nt, a 
new product or process is usuaiiy 
more expensive at the beginning. 
The interplay between technical 
and economic aspects is therefore 
very important in any new develop- 
ment. The industrial application of 
radiation and its effect on materials 
is in its infancy, and the present 
discussion on application only 
to illustrate the potentialities. 

Because of today’s relatively high 
cost of atomic radiation, any indus- 
trial application must have unique 
features before it can compete eco- 
nomically with conventional proc- 
esses. The present applications are 
therefore limited. Since the atomic 
power program is being pushed vig- 
orously forward, there is reason to 
believe that the radiation energy 
will be cheap enough to be used as 
an agent in more common processes. 

Practical applications may be con- 
sidered with regard to the benefi- 
cial effects of radiation on the one 
hand, and the deleterious effects on 
the other. Following are some appli- 
cations which appear practical as of 
today: 

Cross-linking of high polymers— 
The cross-linking of high polymers 
such as polyethylene introduces 
materials of improved and desirable 
properties thus far unobtainable by 
other means. The high resistance of 
the irradiated polymer to solvents, 
acids, and elevated temperatures 
would naturally widen its uses. Ir- 
radiated polyethylene for pharma- 
ceutical containers and electrical 
insulation has been made available 
commercially by electron bombard- 
ment. Large polyethylene pipe fit- 
tings are irradiated for improved 
mechanical performance. The pres- 


ent cost is not accurately known, 

but is estimated to be of the order 
of 10 to 30¢/lb. for thin pieces. 

Gas formation in _plastics—As 
mentioned earlier, hydrochloric acid 
is formed when polyvinyl chloride 
is irradiated. Henley and Miller 
have added to the plastic some acid- 
sensitive dye which changes color 
when hydrochloric acid is released. 
A dosimeter for measuring radiation 
dosage results. An application of gas 
formation in polymethyl methacryl- 
ate has been demonstrated by Ross 
and Charlesby. The volume of irra- 
diated Lucite will expand eight-fold 
upon heating. Thus a foamed plastic 
is obtained. 

Vulcanization and polymerization 
—Atomic radiation offers a promis- 
ing future in the field of vulcaniza- 
iiua and polymerization. Manowitz, 
in his interesting review of the sub- 
ject, anticipates large-scale poly- 
merization by radiation in competi- 
tion with chemical methods in the 
future. The following are _ the 
unique features associated with this 
application of radiation: 

1) No foreign and sometimes un- 
desirable catalytic materials are in- 
troduced. Since radiation provides 
free radicals without a catalyst, it 
is uniquely advantageous. A _ typ- 
ical example is N-vinyl pyrolli- 
done polymer used in blood plasma. 
Chemical polymerization requires 
the introduction of ammonium hy- 
droxide and hydrogen peroxide, 
which are not desirable. Attempts 
have been made at the Brookhaven 
National Laboratory to polymerize 
it with radiation. 

2) In certain materials, polymeri- 
zation is otherwise impossible. 
Manowitz has pointed out that poly- 
perfluoro-propylene, -butadiene, and 
-acrylonitrile have been polymer- 
ized only by means of atomic radi- 
ation. 

3) Delayed polymerization is pos- 
sible by first irradiating the mono- 
mer at a low temperature and then 
by warming it at any desired later 
moment for polymerization. 

4) Polymerization in situ can be 
achieved. Where high polymers are 
used in certain intricate gear, poly- 
merization in situ may make possi- 
ble new and advantageous methods 
of fabrication. 

5) Polymerization can be realized 
at lower temperatures. Not only can 
heat-sensitive monomers be _ thus 
polymerized, but also complicated 


Modern Plastics 





engineering processes can some- 
times be simplified. As an example 
of the latter, polyethylene is usu- 
ally polymerized from ethylene at 
high temperature and high pres- 
sure. It has since been demonstrated 
by workers at Yale and Michigan 
that polymerization can proceed at 
room temperature under pressure. 

6) Polymerization in the solid 
state is possible. For example, Mes- 
robian et al. have polymerized 
acrylamide to completion with about 
2.2 mega rep Co®°—y irradiation. 

7) Additional means of molecular 
weight control is provided. The 
molecular weight of a high polymer 
formed by thermal or catalytic 
means varies inversely with the 
temperature, while that formed by 
radiation varies directly with tem- 
perature. This suggests the possi- 
bility of obtaining high molecular 
polymers by temperature control. 

Radiation dosimeter—We have 
previously mentioned one type of 
radiation dosimeter. Since poly- 
merization is a chain reaction, which 
means that the yield of the reaction 
can be unusually high for each ini- 
tial starting agent, the reaction may 
be used for detecting low level ra- 
diation. The turbidity caused by 
polymerization of acrylonitrile, un- 
der investigation by Berstein et al., 
may be developed into a practical 
dosimeter capable of detecting ra- 
diation as low as 10 roentgens. 

Surface coatings and laminates— 
Loewe recalled an early experience 
wherein a_ water-repellent and 
strongly adherent surface layer was 
formed on glass upon bombardment 
with cathode rays. This layer ap- 
peared to be highly resistant to va- 
rious kinds of chemical and me- 
chanical treatment. A study of the 
phenomenon indicated that the 
stopcock grease which evaporated 
on the glass from the vacuum sys- 
tem was the cause. Apparently, a 
thin, strong layer of a high poly- 
mer was formed. Loewe made simi- 
lar films from other materials and 
considered his finding a method for 
imparting weather and wear-resist- 
ant surfaces to many indoor and 
outdoor objects. Cole has recently 
published similar findings. Monk 
suggests irradiation as a means of 
laminating sheets of glass together 
with silicone compounds. 

Deleterious effects—Water may 
float a boat, but it may also cause it 

(To page 236) 
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tested. Epoxy resins could con- 
tribute flexibility and adhesion to 
melamine laminates, and melamine 
hardness and heat stability. 

There appears to be very little 
work reported today on the possi- 
bilities of using epoxy systems cata- 
lyzed with acid anhydrides to pro- 
duce alloys. The compatibility of 
acid catalyzed systems is much 
greater than the amine catalyzed 
ones, and many interesting possibil- 
ities can be investigated. One that 
deserves further investigation is a 
copolymer of a maleic anhydride- 
epoxy resin and an acrylonitrile 
polymer. Acrylonitrile polymers are 
soluble in organic anhydrides such 
as maleic (U.S. Patent 2,607,751), 
and maleic anhydride reacts with 
epoxies to form a good resin. An 
interesting alloy should result from 
this reaction. 

Recently polybasic acid anhy- 
drides have begun to appear, for 
instance, pyromelletic anhydride. 
The acid anhydride has been men- 
tioned in early patents as a catalyst 
for epoxy resins, but the acid has 
only recently become available. This 
acid has the formula: 


Oo 
Cc 
Oo 
c i ¢é 
Oo Oo 
The possibilities of reacting this acid 
partially to form a polyester and 
then tieing it into an epoxy resin 
through the remaining carboxy] 
groups are at once apparent. 
Another acid of similar type can 
be made by the oxidation of Nadic 
anhydride®. This acid can be oxi- 
dized readily to the following: 
Oo 
Cc 
O 
c 


O 


The possibility of the reactions 


®Trademark of National Aniline Co. for endocis 
biyclo 2,2,1-heptene-2,3-carboxylic anhydride. 


Modern Plastics 





should be apparent at once on in- 
spection of the formula. 

The many theoretical possibilities 
of alloying with epoxies present 
unique difficulty to the product de- 
velopment manager. The epoxy 
resin producer has simplified his 
work somewhat by restricting the 
availability of epoxy resins to just 
a few, based upon bis-phenol A, 
glycerol, or resorcinol. It would be 
unwise for the research planner to 
dismiss the thought of other possi- 
bilities just for this reason, however, 
for many interesting ones can be pos- 
tulated, and epoxy resin producers 
would be glad to make them if the 
market is attractive. In general, the 
planner will have ‘to consider the 
probable cost of the epoxy resin 
based on a rough calculation of the 
raw material cost and a few trials 
in the laboratory in glass equip- 
ment to give an idea of yields and 
production difficulties. At this point, 
the epoxy resin manufacturer 
should be consulted because epoxy 
resins that appear easily made in 
glass sometimes turn out to be im- 
possible in full scale equipment and 
some disappointments have already 
been experienced. 


Factors in Choice of Resin 


When choosing the resin to alloy 
with epoxies, consideration must be 
given to the compatibility of the 
epoxy resin and the desired end re- 
sult. The relative cost of the resin 
is important, for great disparity is 
sometimes undesirable. If asphalt, 
for example, is alloyed with epoxies, 
then the effect of the epoxy on the 
asphalt must be noticeable in very 
small quantities for asphalt resins 
cannot bear much increase in price. 
If, on the other hand, the epoxy is 
to be cheapened by the addition of 
asphalt, the effect of large additions 
must not be very noticeable, for 
epoxies are relatively expensive and 
cannot bear reduction in quality. 

In alloying with other resinous 
materials, the epoxy will generally 
be used to provide dimensional sta- 
bility, adhesion to glass fibers or 
other materials embedded in the 
resin, or thermal stability (but not 
mechanical strength at high temper- 
atures). The chemical resistance is 
also sometimes of interest as the 
epoxy can contribute outstanding 
resistance to alkaline environment. 

The field of alloying with epoxies 
is very broad, and the temptation of 


September * 1954 


~ 


Kid Gloves FoR inoustRy 





























Lf st 


...Chemical Resistant Plastisol 











When materials handling means handling with care it will 
pay you to see that your racks, tote baskets, or other metal 
containers are coated with Stanley 77X- 1078, the resilient 
orange plastisol that safeguards your product from damage. 
In cleaning and finishing operations the high resistance of 
77X-1078, to inorganic acids, salts, and alkalis, to organic ma- 
terials — particularly trichlorethylene and perchlorethylene — 
and to most plating solutions, is your assurance of surface pro- 
tection that lasts. And the surface of 77X-1078 is just hard 
and slick enough to promote rapid drain-off and to minimize 
carry-over. The new Stanley bulletin shown below contains 
full details about application of 77X-1078 and the test results 
that proved its chemical resistance. Copies are available on 
request. 


Write today for the new bulletin on 77X-1078 to the 
Stanley Chemical Company, 71 Berlin Street, East 
Berlin, Connecticut. 


PLASTISOLS STANLE 


orcanosois Rai STANLEY 








VINYL INKS CHEMICAL 











Prompt Service... 
Good Prices... 
On Long Or Short Runs 


PYRAMID iS 


VINYL EXTRUSIONS 


Pyramid excels in the production of special 
shapes in Vinylite and Geon. 


Shown here are a few of the many shapes 
we have recently produced. 


Our Custom service includes plastic coating on “‘hard- 
to-coat’’ materials and fabrication of complete assem- 
blies from SARAN plastic pipe, tubing or rods. 


Send complete de- Complete stocks of 
tails for engineer- USCOLITE and 
ing assistance and SARAN Pipe and 
prompt quotation. Fittings. 


PYRAMID PLASTICS, INC. 
554C West Polk Street e Chicago 7, lilinois 











SPOOL YOUR EXTRUSIONS 


on the fast, easy-operating Progressive spooler 


The compact Progressive Spooling Ma- 
chine has proven itself to be the ideal 
unit for rapidly, neatly winding flexible 
extrusions onto spools. It is being used 
successfully on tubing, lacing, shoe welt- 
ing, gaskets and other cross-sections. 


@ Handles spools up to 12” diameter x 12” 
wide; larger sizes on order 


Adjustable traverse for different width 
extrusions insures even winding 


Dancer rolls keep line winding speed and 
tension constant 


Drive speed range is 20 to 1 
Full details on this convenient, easy-to-adjust, expense- 
reducing unit will be sent on request. Write today. 
Progressive manufactures cut-off reels, hemming 
and sealing machines, film tubers and other units 
for plastics extrusion and film handling. 


rogressive machine co., inc. 


Specialists in Plastic Film Handling Equipment 


198-202 East 25th Street Paterson 4, N. J. 


New England Sales Rep.: Barrett & Breen Co., 50 Congress St., Boston 9, Mass. 
Tubing Machines - Continuous Hemmers & Sealers - Film Cut-Off Reels 











all on first becoming acquainted 
with these resins is to mix them in- 
discriminately with the hope that 
the epoxy will somehow do some- 
thing to the other resin to improve 
it. This “shot-gun” type of research 
is not likely to be profitable and is 
not to be encouraged. The combina- 
tions that are possible are so great 
that chances of success are about as 
low as in a sweepstake. The alloy 
chemist must know what he wants, he 
must know his resins, and he must 
know his economics. If he knows 
all three, he will be successful in 
making some of the new alloys of 
epoxy resins that are sure to be de- 
veloped and commercially intro- 
duced in the next few years. 


U.S. PATENTS ON EPOXIES 
Unmodified Epoxy Resins 


Basic Epoxy Resins: 
1,845,198—ethylene oxide—abietic acid resin 
1,923,499—ethylene oxide polyhydroxy alcohol 
resin 
,054,099—epoxide polymerization process 
,121,695—epoxide polymerization process 
,149,498—epoxide polymerization process 
,187,006—epoxide polymerization process 
,324,483—epoxide resin cross linked with an acid 
anhydride 
2,444,333—epoxide resin cross linked with an 
amine 
34—allyl polyether of a poly glycol 
53—allyl glycidyl ether of a_bis-phenol 
71—epoxy resin——-epichlorohydrin-bis-phenol 
type 
,500,016—epoxy cyclohexanol hydroxy ether 
,500,449—epoxy resin 
,503,726—polymeric polyhydric alcohol 
,506,486 Ba resin cross linked with a phenolic 
alo 
,996—epoxide resin—aliphatic and aromatic 
,359—epoxide _resin—epichlorohydrin bis- 
phenol type 
28,360—epoxide resin—epichlorohydrin __bis- 
phenol type 
3,932—-poly epoxy and mono epoxy resin 
528,933—epoxy adhesive 
38,072—epoxide resin—epichlorohydrin bis- 
phenol type 
,419—epoxy ether of cyclopentadiene and a 
glycol 
3,949—epichlorohydrin bis-phenol resin 
,945—epichlorohydrin bis-phenol resin 
,939—epichlorohydrin bis-phenol resin 
2,560—epichlorohydrin bis-phenol resin 
2,075—epichlorohydrin-phenolic hydroxy (hy- 
droquinone) resin 
5,007—epichlorohydrin bis-phenol resin 
5,008—epichlorohydrin bis-phenol resin 
3,023—polyepoxy derivative of cyplopentadiene 
and a glycol reacted with aconitic acid 
7,715—epoxy resin cross linked with a carbox- 
ylic acid and dicyandiamide 
,412—epoxy resin cross linked with amines 
5 ,266—epichlorohydrin-cardolite resin 
4 ,.805—epichlorohydrin bis-phenol resin 
,668,807—epichlorohydrin bis-phenol resin 


450, 
2,464, 


? 
7 
,467,1 


Epoxy Esters: 
845,198 gee oxide compound and resinous 
acid, abietic acid 
2,499 pr oe an oxide and polyhydroxy alcohol 
},718—ester of a urea-ethylene oxide resin and 
a carboxylic acid 
.594—ester of ethylene oxide and castor oil! 
,813—epoxy alcohol and drying oil fatty acid 
24,483—epoxy-dibasic carboxylic acid ester 
56,408—epoxy drying oil ester 
3,486—epoxy-tall oil ester 
494,295—epoxy sulfonamide resin 
500,765—epoxy-rosin-fatty acid ester 
500,600-—epoxy resin—oxalic acid 
504,518—synthetic drying composition 
541,027—-epoxy resin—phosphoric acid 
569,920—epoxy-carboxylic acid ester 
575,440—epoxy-crotonic acid ester 
596,737—epoxy-fatty acid and styrene 
623 ,023—epoxy- -carboxylic acid esters 
653,141—>partial esters of polyhydric phenols 
667,463—epoxy-drying oil and cyclopentadiene 


t 
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Epoxy Ethers: 
,553,718—glycidyl ethers 
,314,039—allyl glycidyl ether 
2,500,016—epoxy ether derivatives of cyclohexanol 
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Epoxy-Ion Exchange Resins: 
2,469,684—epoxy amine anion exchange resin 
2,469,692—-epoxy amine anion exchange resin 
2,469,693—epoxy amine anion exchange resin 
,479,480—epoxy amine cation exchange resin 
,586,770—epoxy amine ion exchange resin 
,586,882—eepoxy amine ion exchange resin 


Chlorinated Epoxy Resins: 


2,086,077—epichlorohydrin and chlorinated poly- 
hydric alcohols 

?,221,771—epoxy compound of 1-chloro-2-methy! 
propylene oxide 2,3 

2,581,464—bis-phenol-epichlorohydrin resin  con- 
iining chlorine 

2,616,899—3,4-epoxy—1-butene and __hexachloro- 
cylcopentadiene 


Epoxy Resin Alloys 


Epoxy-Acrylic: 
2,524,432—epoxy-acrylic acid resin 


Epoxy-Alkyd: 
,591,539—epoxy and alkyd and aldehyde ammonia 
condensate 


Epoxy-Amide: 
2,510,886—epoxy and amides and _ polydydric 
phenols 4 A 
2,589,245—epoxy and resinous amide (rosin amide) 
and carboxylic amides 


Epoxy-Amine Resins: 

2,510,885—epoxy resin and polyfunctional amine 

2,511,913—-epoxy resin and aromatic amine alde- 
hyde condensate, e.g., aniline formalde- 
hyde resin 
epoxy resin and amine 
epoxy resin and amine 
epoxy resin and polyamine 
epoxy resin and aldehyde ammonia con- 
densate and alkyd 

?,637,716—epoxy resin and polyamine and poly- 
carboxylic acid reaction product 


Epoxy-Melamine Resins: 
2,381,121 .458,796 
2,413,755 ,528,359 
2,414,289 2,528,360 

J 2,637,715 


Epoxy-Phenolic Resin: 
2,502,145—epoxy-phenol oil resin 
,521,911—epoxy-phenolic resin 
2,521,912—epoxy-phenolic resin 
2,528,417—epoxy-phenolic pitch (petroleum tar) 
resin 
2,542,664—-epoxy-phenol oil resin 


Epoxy-Polyester Resin: 
?.504,518—epoxy and maleic acid mixed esters 
2,626,223—epoxy and mixed polyesters 


Epoxy-Styrene: 


2,596,737—epoxy and styrene and polyester 


Epoxy-Urea: 

59 
60 
13 


5? 
> ec 
2 


8,3 
8,3 
7,7 


> 
2,63 
Epoxy-Vinyl!: 

2,160,943—vinyl chloride and propylene oxide 
ether 

2,160,948—vinyl chloride and propylene oxide 
derivatives 

? 434,179—-vinyl acetate-epichlorohydrin resin 

?.556,048—-vinylidene chloride-aliphatic epoxides 

2,555,500—4-vinyl cyclohexene and mono epoxide 

2,559,177—vinyl and epoxy plasticizer 

2,562,897—vinyl chloride and allyl glycidyl ether 
and allyl ester 


Vinyl and Epoxy as a Stabilizer: 
2,477,608 ,585,506 
2,477,609 ,590,059 
2,477,610 2,595,619 
2,470,324 7,530,353 
2,477,659 ,590,059 


Epoxy-Isocyanate 


Unclassified Patents 


1,990,615 2,559,347 
2,060,715 
? 136,928 
? 292 406 
) 295,487 
? 260,753 
312,321 
,380,185 2,640,037 
2,400,333 ,642,412 
.426,422 ,643,239 
431,718 2,643,243 
? 528,934 2,651,589 
,558,949 2,662,870 


2,559,333 2 667,671 


September * 1954 





A revealing 
study of motor 
performance! 


*The mark of an Extra Dependable industrial machine. 


THIS CANDID REPORT UPSETS MANY 
IDEAS ON MOTOR SELECTION 
FOR PLASTICS MACHINERY 


The results of comparative 
performance tests® on production 
line models of different makes of 
electric motors are reported concisely 
in a new booklet entitled 

“MOTOR SHOWDOWN”. The facts 
revealed are of real importance to 
anyone concerned with motor 
selection, because the makes of motors 
tested power over 75% of the 
electrically operated machinery in 
your industry. Mail the coupon 

below for your copy. 


*Tests certified by J. Arthur Balmford, 
Professor of Electrical Engineering 
at a leading Eastern university 


1] to 250 hp. AC and 
DC. Standard or 


special purpose. LL & Cc ¥ Re © 
N.E.M.A. standards. xtro 
YNAMIC 


ependable motors 


ELECTRO DYNAMIC .- Division of General Dynamics Corporation 
161 Avenue A, Bayonne, New Jersey 


NAME 





Please send me a copy 
of “MOTOR SHOW- 
DOWN” and the new a; | COMPANY. 








catalog of Electro Dy- ' 
namic industrial motors. ADDRESS 











Aine Your Fasteners HEADED FOR TROUBLE? 


Screws are sometimes like people. If 
they “lose their heads” under pressure 
— if they turn out to be “softies” — 
if they don’t “square up,” they are 
headed for trouble. It takes only a few 
“bad” screws on the line each day to 
erase most planned assembly savings. 


That is why quality standards for 
P-K Self-tapping Screws were set so 
high when they were first introduced 
by Parker-Kalon. Today, with even 
higher standards they continue to take 
top honors for dependability, despite 
many efforts to match them. 

The difference between screws 
made to P-K standards and those that 
are “headed for trouble” are hard to 
see at a glance, but the effects of screw 
failure (parts spoilage, high reclama- 
tion costs) are quickly evident in 
mounting assembly costs. 

P-K Self-tapping Screws are 
“headed for savings”—not only 
headed, but threaded, pointed, and 
heat-treated with the same purpose, to 
keep your assembly lines trouble-free. 
That’s why so many more manufac- 
turers of America’s best known prod- 
ucts specify P-K. For information on 
any fastening problem, talk to a P-K 
Assembly Engineer. Or write: Parker- 
Kalon Division, General American 
Trans; ortation Corporation, 200 
Varick St., New York 14, 


IS HEAD 
UNDERSIZE? 


iC UN: 
DO HEADS 


IS HEAD 
ECCENTRIC? 


IS SLOT 
BURRED? 


IS SLOT 
TOO DEEP? 


'T00 SHALLOW? 


P-K STANDARDS 
make sure 


you get fasteners Fs 
HEADED for SAVINGS 


P-K STANDARDS protect you against 


these and many other symptoms of 
Screws “headed for trouble”. They don’t 
“get by” P-K inspectors — that’s why all 
P-K Self-tapping Screws can be “Guar- 
anteed First Quality.” 


PARKER-KALON 


a : 
, 2. os < 


Phillips Zz Phillips Hex Head 
a z z 


IN STOCK | . . .see your nearby P-K Distributor . . . 
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HOOVER SMOOTHED OUT trouble and speeded assembly of this Steam or Dry Iron by 
switching to P-K Self-tapping Screws for seven fastenings previous!y 
made with machine screws. Tapping and lock washers were eliminated. 
The assembly is made stronger than ever, with an important saving in 
time. Five P-K Type F Screws fasten the phenol formaldehyde handle 
to the sole plate cover (left). On the assembly line, these screws are 
power driven. One P-K Type-F Screw fastens the steam valve control 
support bracket to the die-cast aluminum filler tube at the front of the 
iron (not shown). One P-K Type A Screw fastens the heel closure 
plate to the terminal bracket (right). 


| a a 


F-2 U SCREWNAIL MASONRY 
NAIL 


your local Supply and Service Specialist 
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NEWS AND INTERPRETATIONS OF Tt 
By R. L. Van Boskirk 


Carbide’s Acrylic Esters 


NNOUNCEMENT that Carbide 

and Carbon Chemicals Co. has 
recently completed a new unit for 
commercial production of ethyl and 
methyl acrylates is of more than 
passing interest. There is nothing 
immediately sensational about it, for 
these materials have been available 
and used on a limited scale for some 
years, but it is possible that acry- 
lic ester polymers may have con- 
siderable impact on various plastics 
material developments over the next 
5 to 10 years. 

Carbide and Carbon has been 
supplying acrylate monomers for a 
number of years and Rohm & Haas 
has been in the business for a long 
time. The monomers are used by 
many companies, but the acrylate 
monomer business is still a rela- 
tively small portion of the plastics 
industry. 

Production capacity of the newly 
completed plant at Institute, W. Va., 
which has been several years a- 
building, is modest but utilitarian 
in that several varieties of acrylic 
acid esters may be produced there- 
in. One that seems particularly use- 
ful is ethylhexyl acrylate, a mono- 
mer never before produced in large 
quantity. It imparts additional flexi- 
bility when used in resins as a co- 
monomer with other monomers such 
as vinyl chloride. It makes gum 
more “chewy,” makes coating films 
more “stretchy,” makes vinyl chlo- 
ride more flexible without use of 
plasticizer. The acrylate monomers 
are frequently used as a top dress- 
ing on vinyl film; and it is well 
known that an acrylate monomer 
copolymerized with vinyl chloride 
will produce a film of extreme 
clarity. 

The paint companies have been 
licking their chops for a long time 
over the possibility of eventually 
obtaining a little less expensive 
acrylate copolymer, for it seems 
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already well proved that acrylate 
emulsions in paint give a superior 
product. 

Much Laboratory Work—Most of 
the above applications, except paint, 
are not yet talked about as products 
available in commercial quantities. 
However, there has been so much 
work done in the laboratory that it 
wouldn’t be too surprising if a vinyl 
chloride-acrylate copolymer were to 
burst forth at any moment. Further- 
more, these acrylic esters can be 
used as comonomers with styrene, 
vinyl acetate, vinylidene chloride, 
and methacrylates. The polymers 
are also used in textile and leather 
finishes, in production of transpar- 
ent sheeting of excellent optical 
clarity, and in new molding and 
laminating resins. Outside the plas- 
tics industry, the acrylic esters have 
important uses as raw materials in 
synthetic fibers, pharmaceuticals, 
odorants, and lubricants. 

It is hoped that fairly large-scale 
production of these acrylic esters 
and the assurance that they will 
always be available in good quantity 
will encourage more manufacturers 
to look into their possibilities. Out- 
standing properties, in addition to 
“built-in” flexibility, which they 
impart to other plastics materials 
are stability to heat and light and 
unusual resistance to aging. The raw 
materials used in their manufacture 
are ethylene oxide, various alcohols, 
and hydrogen cyanide, all of which 
are now available in sizable quan- 
tities. It is quite likely that the 
plastics industry is going to hear 
much more about these acrylics in 
the next 10 years than they have in 
the past 10, even though their past 
use in leather finishes, adhesives, 
lubricating aids, soil conditioners, 
and a few other applications has 
not been insignificant. 


Teflon Expansion 


ONSTRUCTION of new facilities 
for the manufacture of Teflon has 
been started by Du Pont, The new 


project, planned for completion next 
summer, will about double the pres- 
ent capacity for making Teflon at 
the company’s Washington Works 
near Parkersburg, W. Va. This will 
be an addition to the unit with 
which Du Pont began the first com- 
mercial-scale manufacture of Teflon 
in 1950. 

The projected expansion will 
cover both major forms of tetra- 
fluoroethylene resin—the powders 
used in making molded articles and 
the dispersions employed in manu- 
facturing wire enamels and coated 
fabrics. 

Announcement of the Parkers- 
burg project followed Du Pont’s dis- 
closure of a decision to build a 
new plant at its Louisville, Ky., 
Works for the production of Freon- 
22 (monochlorodifluoromethane), a 
basic material in the production of 


Teflon. 


Improved Plasticizers 
OUR new primary viny] plasti- 
cizers—Dinopol I1.D.0., Adipol 

810, Kronitex K-3, and Kronitex 
MX—have been developed by Ohio- 
Apex Div., Food Machinery & 
Chemical Corp., Nitro, W. Va. The 
company makes the following 
claims: 

Dinopol I.D.0. (iso-decyl octyl 
phthalate) is comparable in price 
and in most properties to D.O-P. 
but produces plastics with much 
lower air loss. 

Adipol 810 (iso-decyl octyl adi- 
pate) is equal in low-temperature 
flexibility properties and price to 
octyl adipate but has much lower 
volatility. 

Kronitex K-3 (tricresyl phos- 
phate) has properties comparable to 
other tricresyl phosphates but is as- 
serted to have a lower specific grav- 
ity and volatility. 

Kronitex MX (tricresyl phos- 
phate) possesses properties common 
in other tricresyl phosphates but has 
a much lower viscosity and better 
low-temperature flexibility. 

Rigid Vinyl Pipe 

EW rigid Koroseal pipe, said to 

have exceptionally high-impact 
resistance, has been announced by 
James M. Flounders, director of new 
products development of The B. F. 
Goodrich Co.’s Industrial Products 
Div., Akron, Ohio. The pipe has 
been developed primarily for use in 
industrial and chemical plants. Mr. 
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Companies 


you can trust 


.. trust Norton 


@ And here’s a clear case in point. 

The Buffalo Meter Company came up 

with a brand new twist in meter design 
a strong, durable, completely waterproof 

plastic register box to protect 

their meters from all kinds 

of outdoor hazards. Norton molded this dome 

of hard Tenite plastic which gives 

complete protection against the 

corrosion, wear and clogging that can 

put the meter out of commission. The 

lensatic top of the dome enlarges 

the meter’s dials, facilitating reading. 

And the unit can be supplied with a 

gasket to make it water-tight. 


Here again, Norton has produced a 
plastics product that is superior to its 
forerunners, both in design and _ utility. 


Do plastics fit into your production 
set-up? Norton’s complete plastics 
service is equipped to design, engineer 
and custom injection or compression 
mold plastics to meet your requirements. 
The results very often include 
production short cuts that save money, 

or new finishing and decorating for 
products that can mean increased sales. 


When you think of plastics, think first 
of Norton for sensible prices, 
unstinting service and reliable deliveries. 


Norton Laboratories, Inc., Lockport, New York 
Sales Offices: New York—175 Fifth Avenue; 
Chicago—5221 Kimbark Avenue; 
Detroit—3-167 General Motors Building. 


NORTON OZ inc Lo 


COMPRESSION AND INJECTION MOLDING 
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Flounders states that the new mate- 
rial is ideal where chemical resist- 
ance, high working pressures, and 
resistance to impact are required. It 
is also non-flammable. 

The new pipe is available in 
lengths up to 20 ft. and diameters 
from % to 2 inches. It costs less 
than equivalent sizes of stainless 
steel pipe used in applications re- 
quiring corrosion resistance. The 
pipe will be furnished with threaded 
fittings so that systems may be 
readily disassembled and _ reused. 
Assembly is rapid and requires no 
special skill or tools. 

Pipe can be bent by heating—at 
250 to 300° F.—and bending around 
a form of proper radius. Flanged 
connections are recommended for 
joining Koroseal pipe to other pipe 
systems. Threaded joints can be 
chemically- or heat-welded for 
permanent installations and stand- 
ard metal pipe compounds can be 
used for temporary joints. 

The material will also be used in 
the manufacture of industrial extru- 
sions and sheets and _ fabricated 
products. Other prospective appli- 
cations include structural and deco- 
rative paneling, instrument cases, 
shipping containers, luggage, valves 
and fittings, corrosionproof nuts and 
bolts, gutters, and downspouts. The 
material can be supplied for these 
applications in an unlimited number 
of colors. Excellent electrical prop- 
erties of the rigid, non-flammable 
material suggest its use in electrical 
panels, switch frames, etc. 


Soybean-Based Polyamides 


OLYAMIDE resins are not new 

to the plastics industry. Nylon, 
for example, is a polyamide, but it 
bears no relationship insofar as the 
raw materials from which it is made 
and its basic properties are con- 
cerned to the polyamide resins made 
by General Mills, Inc. 

The General Mills polyamides are 
derived basically from vegetable 
oils, while nylon is derived funda- 
mentally from coal tar chemicals, 
petrochemicals, and furfural from 
oat hulls or corn cobs. In this de- 
velopment, General Mills has raised 
soybeans back into the plastics pic- 
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ture, although the company is quick 
to point out that several other vege- 
table oils may be used as well as 
that from the ubiquitous soybean. 
To the chemist, these polyamides 
are made from dimer fatty acids. 
Dimers are twin molecules rather 
than the single molecules found in 
monomers, 

Until recently, the General Mills 
polyamides have been used prima- 
rily for coatings, adhesives, and in 
printing inks. By using either a hot 
melt or solvent technique, they pro- 
vide an unusually glossy coat for 
paper and at the same time serve as 
a heat-sealing medium. When used 
in ink, they give good ink adhesion 
to glossy or slick surfaces. In ad- 
hesives, they improve heat-sealing 
properties. As a side seam cement 
for cans, they can be used to replace 
tin solder in applications where heat 
is not used in the canning process. 
Oil cans are an example. One of the 
most promising of all uses is for 
paint, where the polyamides are im- 
portant in the production of a thixo- 
tropic paint that will not drip or run. 

Thermoset Polyamides—But all of 
the above uses are for thermoplas- 
tic compositions containing General 
Mills’ polyamides. What amounts to 
an almost entirely new group of 
thermosetting resins has now been 
developed. These are produced by 
combining a polyamide with an 
epoxy resin in about equal propor- 
tions. No catalyst is needed. Poly- 
amide 115 is the reactive polyamide 
which is used with fluid epoxy res- 
ins such as Shell’s Epon 828, Bake- 
lite’s BRR18795, Ciba’s Araldite 
CN-504, or Borden’s Epiphen ER823. 
The resin blends exhibit exceptional 
promise in structural adhesives, 
laminating compositions, embed- 
ment compositions, thermosetting 
coatings, and general low-pressure 
molding applications. They have a 
high degree of flexibility and impact 
resistance, tenacious adhesion to 4 
wide variety of surfaces, excellent 
resistance to water, and high dielec- 
tric strength. 

Useful for Laminates—One of the 
most interesting possibilities is for 
laminating fibrous glass cloth, mats, 
or roving. Blends which have suffi- 


cient fluidity for dip tank, brush, or 
roller, and matched die methods of 
impregnations may be prepared. 
Outstanding properties are low 
shrinkage on curing, high structural 
strength, high dielectric strength, 
chemical resistance, and excellent 
toughness. Since Polyamide 115 is, 
unlike many other laminating res- 
ins, an adhesive for untreated glass, 
its use with fibrous glass appears 
most advantageous. 

Improved Adhesion—Long recog- 
nized as one of the severest prob- 
lems in fibrous glass laminations is 
that of obtaining permanent adhe- 
sion. But here is a resin combination 
of two of the “stickiest” materials 
ever known, epoxy and polyamide 
resin. If they won’t make it stick, 
what will? 

In comparing properties of a 6-ply 
panel made with No. 181 Fiberglas 
cloth, General Mills’ charts show 
that a 5- by 5- by 0.060-in. panel 
using Polyamide 115 cannot be eas- 
ily broken by hand, but that a typ- 
ical polyester-fibrous glass laminate 
will break easily; that after reflux in 
water for 82 hr., there will be no 
change in appearance and no de- 
lamination, while the polyester type 
turns white and can be delaminated; 
that dielectric strength after four 
days’ immersion in water will be at 
least 1000 v./mil for Polyamide 115 
and only 140 v./mil for the typical 
polyester laminate. These, of course, 
are General Mills’ test results, but 
the company is quite willing to 
prove the practicality of its experi- 
mental testing. 

Potting and Casting—The high- 
dielectric strength and low-shrink- 
age factor of the non-solvent blends 
also make polyamide-epoxy com- 
positions promising for potting and 
casting compositions. The high-im- 
pact, compressive, and flexural 
strength, as well as excellent water, 
chemical, and solvent resistance of 
these blends, also contribute to their 
attractiveness in embedment appli- 
cations, 

In an adhesive system, Polyamide 
115 will adhere almost any two 
known materials together or to 
themselves. The cost would be 
slightly lower than with amine- 
cured epoxy adhesives. 

In the protective coatings field, 
paint resins using the new poly- 
amides have good flexibility, adhe- 
sion, impact strength, and chemical 
resistance. In papers, they can be 
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used to make an overprint varnish 
that will be flexible and scuff- 
and abrasion-resistant. Company 
spokesmen say that such a varnish 
can be applied at one tenth the cost 
of an acetate lamination job. 

General Mills does not sell these 
combination materials—the com- 
pany sells only the polyamides, The 
customer buys epoxies separately 
and combines the materials in a 
simple mixing operation. 

Requests for samples of the new 
polyamide resins should be directed 
to General Mills Laboratories, 
Chemical Market Development 
Dept., 2010 E. Hennepin Ave., Min- 
neapolis, Minn. 


Alicyclic in Plastisols 
EPORTED to be capable of great- 
ly improving the adhesive quali- 

ties of vinyl lacquers and reducing 
viscosity of plastisols is a new ver- 
satile alicyclic resin produced by 
Baird Chemical Corp., 254 W. 31st 
St., New York 1, N. Y. Designated 
as Resin MS2, the material is also 
claimed to increase resistance to 
ultra-violet light, aid transparency, 
and resist yellowing. 

In plastisols, Resin MS2 replaces 
from 2.5 to 15% of the vinyl resin. 
Initial viscosity is improved and 
viscosity stability is maintained over 
longer periods of time. As measured 
by activated carbon extraction, im- 
provements are also found in water 
absorption and resistance to migra- 
tion. The material is soluble in and 
compatible with all commonly used 
plasticizers. 

Technical data bulletin, with 
tables furnishing complete details 
on adhesion, viscosity, and other 
properties of Resin MS2, samples, 
and prices may be obtained from 
the company. 


Sponge Rubber Company Sold 
NNOUNCEMENT of plans to buy 
the assets and business of Sponge 

Rubber Co. and to operate it as the 

Sponge Products Div. has been an- 

nounced by B. F. Goodrich Co. 

The Sponge Rubber firm is well 
known as one of the pioneer devel- 
opers of vinyl sponge as well as a 
major producer of rubber sponge. 
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It operates plants at Shelton and 
Derby, Conn., and Fall River, Mass., 
and has a Canadian subsidiary at 
Waterville, Que. The company man- 
ufactures and sells molded sponge 
products, rug underlay, foam pil- 
lows, furniture cushions, mattresses, 
insulation materials, and _ similar 
items of chemically-blown cellular 
rubber. 

Reports have also been circulated 
in the trade that Sponge Rubber is 
acquiring equipment which can be 
utilized in the manufacture of 
foamed isocyanate products. 


High Flow Styrene 
EVELOPMENT of a new styrene 
formulation, called Hi Flow 55 

Lustrex, reported to have excellent 
flow characteristics and thus to be 
especially applicable to pin-poirt 
gating, has been announced by 
Monsanto Chemical Co.’s Plastics 
Div. 

David Guaranaccia, Lustrex sales 
manager, reports that the material 
is especially suitable for injection 
molding of thin-walled items, and 
that thick-section pieces, such as 
brush backs, can be molded with 
Hi Flow 55 with correspondingly 
lower cylinder temperatures and 
pressures, thus resulting in finished 
products with less strain. In many 
applications, mold cycles have been 
cut, 10 to 15%, and the material 
molds at 25 to 50° lower than gen- 
eral-purpose styrene. 


Nylon for Outdoors 
ANUFACTURERS of marine 
hardware and accessories, who 

have long eyed nylon hopefully be- 
eause of its corrosion resistance, 
toughness, and light weight, but who 
could not use it because of its insta- 
bility to light, are now expected to 
find many uses for Du Pont’s new 
Zytel resin which is resistant to 
ultra-violet degradation. The com- 
pany asserts that this new formula- 
tion opens to molded nylon fields of 
applications involving prolonged 
outdoor exposure, 

In appearance, the “outdoor” ma- 
terial is jet black. Preliminary work 
with this new formulation, called 
Zytel 105 BK-10, indicates that it is 


readily moldable with good gloss 
and is free from smears and dull 
spots. The properties of the new 
resin are comparable to those of 
general-purpose Zyte] 101 which is 
already in wide industrial use as a 
material for gears, bearings, and 
complex shapes. 

Company officials foresee that 
much of the new Zytel will also be 
useful in other applications involving 
outdoor exposure such as agricul- 
tural machinery, sporting goods, 
toys, and electrical equipment. The 
new material is also expected to add 
further impetus to the rapidly ex- 
panding use of Zytel in the automo- 


tive field. 


Vinyl Printing Aid 

HE Chem-Dry process, developed 

by The Meyercord Co., 5323 W. 
Lake St., Chicago, Ill, is being 
offered on a license basis for hard- 
ening coatings of inks, paints, and 
varnish. The process is based on 
the chemical reaction between sul- 
fur dichloride vapor and the vehicle 
of the coating. It has been proved 
to be particularly effective for the 
printing or finishing of plastics 
sheets and articles. 

Although the process operates at 
ordinary room temperature, it pro- 
duces in a few seconds or minutes 
a hardening action which would 
normally require hours of air drying 
or baking at elevated temperatures. 
Articles or sheets travel directly 
from the printing or coating opera- 
tions through the Chem-Dry treat- 
ing chamber and can then be imme- 
diately stacked or packaged. 

Complete information may be ob- 
tained from H. L. Barnebey, exclu- 
sive licensing agent, Chem-Dry 
Process, 550 Grant St., Pittsburgh 
19, Pa. 


Heat-Resistant Glazing 
ROTECTIVE windows in the 
control cockpits of open-hearth 
furnace charging machines in the 
plants of National Steel Corp. are 
made of a new high-temperature 
transparent resin called HT-CR-39. 

Developed by Cast Optics Corp., 
Riverside, Conn., HT-CR-39 is re- 
ported to have high-impact resist- 
ance and to withstand short-dura- 
tion exposure to temperatures as 
high as 350° F. with no loss of 
clarity or rigidity. The material, a 
copolymer of allyl diglycol carbon- 
ate and triallylcyanurate, is also 


Modern Plastics 





Lustrex Hi-Flow 55 
cuts cycle time 
up to 15% 


MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY... WHICH SERVES MANKIND 


September + 1954 


Monsanto’s soft-flowing styrene molding powder, Lustrex Hi-Flow 55 has 
improved flow characteristics that make molding far easier, faster and 
more economical. 


Setting time in the mold can be reduced up to as much as 20%. 


Lustrex Hi-Flow 55 styrene molds at 25° to 50°F. lower than general 
purpose styrene! 


Faster cycles give you easier, more economical production—cut your costs 
and increase your profits. Yet you maintain quality control, because the 
lower cylinder temperatures and pressures result in pieces with less strain. 


Lustrex Hi-Flow 55 styrene is perfect for packaging and food containers, 
also for pin-point gating and thin-wall applications where general purpose 
styrene may have difficulty in filling. It is also ideal for thick-section pieces 
such as brush backs, and other deep-drawn applications. 


Works equally well in standard injection, compression and extrusion 
machines. 





For complete details on Lustrex Hi-Flow 55 styrene molding powder, 
write: MONSANTO CHEMICAL COMPANY, Plastics Division, Room 
2609, Springfield 2, Mass. 
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claimed to possess outstanding re- 


nee to abrasion, hot metallic 


ter, and all types of chemical 


n sheet form in stand- 
rd thicknesses up to '% in., HT- 
CR-39 intended for flat glazing 
applications and cannot be _hot- 

ed 
San ples and a catalog describing 
the new material and several othe 
special cl plastics may be ob- 
tained from the manufacturer 


Less Brittleness 
LETTER from Monsanto Chemi- 
A als Ltd... 8 Waterloo Place. Lon- 
don, S. W. 1, England, concerning 
yroperties of modified styrene-type 


1] 
follows 


compounds reads as 

In the uurse of reading the very 
é glass-reinforced 
p lystvrene fi the April 
MopErRN PLASTICS, we noted the 


statement that this mate! 


issue of 


naterial is about 


temperatures 


make it a notable addition to the 


modified styrenes available for 
ordinary use, its stability over wide 
temperature ranges should also be 
of considerable value for a number 


of specialized applications.” 


Polyethylene Rods 
XTRUSION of solid polyethylene 
rods as large as 6 in. in diameter 
and 7 ft. long has been announced by 
H & R Industries, Nazareth, Pa. A 
special cooling system assures non- 
porous, void-free stock 

The company also announces the 
availability of polyethylene sheet 
for punching and cutting purposes, 


as well as rod and tube 


Handy 
MONG the scores of items that 
Ax... our desk with the claim of 
being the super-duper answer to all 
plastics problems, one of the handi- 
est is a lintless wiping cloth or towel 


by The Leshner Corp., 


produced 





Impact Strengths of Various Polystyrene Formulations 
at Different Temperatures (ft. Ib./in. of notch: A.S.T.M. D 256-47T) 





Lustrex Toughened-1 
High-Impact Styrene 


General-Purpose Styrene 


Re presentative 


i3° F de F 22° F 76° F 
081 0.84 0.87 0.77 
0.94 0.86 0.70 0.46 
0.37 0.47 0.44 0.49 





at normal room temperatures, 
while any of the modified styrene 
compounds or alloys have a tend- 
ency to become more brittle at low 
ten pe atures 

“Though we agree that practically 
all impact types of styrene do show 
this tendency to become brittle as 
temperatures are lowered, we feel 
that you will be interested in a 


modified polystyrene just intro- 
duced by this company. This modi- 
fied polystyrene, Lustrex Tough- 


ened-1, is unchanged in impact 
strength over the 


range of 73 to 76 F 


temperature 
Actual re- 
sults obtained on comparative tests 
are shown in the accompanying 
table 

‘While the general toughness and 


appearance of Lustrex Toughened-1 
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Hamilton, Ohio. Designated as Su- 
per-Wipe, the new product, made of 
Viscose fibers, will absorb water 
twice as rapidly as cotton, according 
to the president of Leshner. Wash- 
ing makes it even more absorbent. 
It is suggested particularly for use 
on laboratory instruments and in 
the manufacture of plastics where a 
lint-free absorbent wiping cloth is 


a necessity. 


Insulating Laminate 
RADEMARKED Rexolite 2101, a 


new glass-reinforced sheet of ther- 
claimed 


moset copolymer 


to possess excellent UHF electrical 


styrene 


high-impact strength, 
punchability, and good 
machinability has been developed 
by The Rex Corp., Hayward Rd., 


properties, 


excellent 





West Acton, Mass., producer of Rex- 
olite 1422 UHF insulating material. 

The company reports that Rexo- 
lite 2101 is produced from a cross- 
linked copolymer of styrene and has 
electrical properties which surpass 
those of thermosetting glass lami- 
nates and equal or surpass those of 


glass-reinforced tetrafluoroethylene 


Lacquer for Polystyrene 
ERMANENT adhesion to high- 
impact polystyrene can now be 

accomplished with Rez-N-Lac 475, a 
lacquer devel- 
oped by Schwartz Chemical Co., 
Inc., 326 W, 70th St., New York, N.Y. 


The company reports that the lac- 


new quick-drying 


quer was formulated specifically for 
decorating high-impact polystyrene, 
to which most lacquers have poor 
adhesion. Drying time ranges from 
1 to 5 min., depending upon whether 


air-dry or force-dry methods are 


used. 


Plastics Fair in Germany 
ON-GERMAN manufacturers of 


machinery for production of 
equipment to produce plastics prod- 
ucts will be invited to exhibit at 
Germany’s Plastics Fair and Trade 
Production Show, Oct. 8-16, 1955, 
in Diisseldorf. Information may be 
obtained from Nordwestdeutsche 
Ausstellungsgesellschaft m.b.H. Diis- 
seldorf Ehrenhof 4, Germany 
Exposure Tests 
ESULTS of weathering tests for 
polystyrene and phenolic mold- 
ing materials are reported in a 
paper submitted by J. R. Taylor and 
H. Adams of Monsanto Chemical 
Co. before a group meeting of the 
Society of Mechanical 
Engineers. The tests were made so 
that data could be presented on the 


American 


use of these materials for outdoor 
purposes. The tests extended over a 
four-year period and were made in 
Springfield, Mass., Fort Lauderdale, 
Fla., and Phoenix, Ariz. Some of the 
results of these tests are as follows: 

Three months’ exposure at each 
location caused serious degradation 
of the crystal polystyrene as evi- 
denced by pronounced yellowing 
and crazing. The loss of strength, 
both tensile and flexural with aging, 
is directly related to the amount of 
sunshine falling on the material. 
Pigmentation of the crystal poly- 
styrene to an opaque gray gave a 
weather-resistant material showing 


Modern Plastics 











Permanent wipe-on coloring for engray- 


ings, stampings, symbols, and designs 


e For Plastics e For Ceramics 
e For Metals e kor Wood 
e | (lass e For Fibre 
I l Stl pl p< 1 
stamped surtaces Just ipplhy 
ind you have a perma 
lor fill-in for contrast and legibility 
Used te radio and television dials knobs 
on instruments and a multitude 
ither items. Special types available to witl 
I 1 tl icid ind alkalies 
) 
Write on company letterhead tor samples and literature 


HE LAKE CHEMICAL Co. 


LAaco 3102B W. Carroll Avenue, Chicago 12, Illinois 


aaane 












Ca rueemoriast 
sHEETS 


Compression molded thermoplastic sheet users 
now have available larger sizes of Acadio 
polyethylene. These are available in the new 

size of 36” x 36” x Ye". 

Standard sizes are furnished in 20” x 20" from \4)" 
\ to 1 thick and 24” x 24” from 4" to 2” thick. 
\ Special sizes are also available. Polyethylene, 
Polystyrene, Tenite, Saran, Vinylite, Geon, Ethyl- 
Cellulose, Styraloy, and Nylon sheets can be 
compression molded in most of the above sizes. 
Wire or write for specifications. 


Acadia Synthetic Products Division 
WESTERN FELT WORKS 
4021-4139 W. Oaden Ave. ® Chicago 23, Ill. 


yithecee 


PRODUCTS 


{g) ACADIA 


Processors of Synthetic Rubber 
and Plastics + Sheets + 
Extrusions + Molded Parts 


MANUFACTURERS AND CUTTERS OF WOOL FELTS 


September * 1954 

















MACHINES AND PLANTS 


for the process of thermoplastics, 
for the rubber-, paper- and 
cardboard-industry 











EICHLER & CO. GMBH 


HATT NGEN/RUHR 


WEST-GERMANY 
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little change in strength with foun 
years’ exposure. The heat-distortion 
temperature showed a tendency to 
increase with the exposure time at 
all locations. This result appeared 
to be due to the annealing action of 
the sun’s radiation. The crystal poly- 
styrene annealed at higher rate than 
the pigmented polystyrene, which 
was probably due to its greater 
transparency to infra-red radiation 

Dielectric properties of both crys- 
tal and pigmented polystyrene de- 
teriorated with outdoor exposure 
Impact strength showed no corre- 
lation with either the material or 
location factors, No trend was es- 
tablished for water absorption be- 
havio1 

The phenolic compound, a black, 
pigmented woodflour-filled material, 
was degraded mechanically and elec- 


trically by weathe1 


semi-tropical 


Specimens weathered in Arizona, 


where the relative humidity and 


rainfall were low, lost weight. 


mainly by evaporation, but showed 
no appreciable shift in strength and 
electrical properties. However, spec- 
imens aged in Florida and Massa- 
chusetts 


picked up _ significant 


amounts of moisture and thereby 


lowered their dielectric strength 


Resin for Shell Molds 
pian costs and improved per- 
formance for a wide range of 
products using metal castings may 
be possible as the result of two new 
liquid resins for making shell molds 
Reichhold 


Broadway, 


and cores developed by 
Chemicals, Inc., 525 N 
White Plains, N. Y 
The liquid resin for shell molds, 
called Reichhold Foundrez 7429, is 
combined with sand in the propor- 
tion of 100 parts of sand to two parts 
of resin. Shell molds made by the 
new R.C.I 


ployed with what is reported as com- 


process have been em- 


plete success in pouring stainless 
steel at temperatures as high as 3100 
F.. and aluminum at approximately 
1350° F 

The quality of finished castings 
produced by the new process is in 
every way comparable to that of 
castings produced by the Croning 


processing, and is achieved with the 
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use of less than one-third of the 
amount of resin required in the lat- 
ter process, according to Reichhold 
officials. 

In the making of cores, the R.C.I. 
process is based on the mixing of 100 
parts of sand with two parts of 
Foundrez 7581, another new water- 
soluble Reichhold resin. 

An advantage of the company’s 
new core process is that it produces 
cores having the smooth finish hith- 
erto obtainable only by shell mold 
processes. One motor manufacturer 
who has tried the new Reichhold 
core-making process estimates that 
if port cores, manifold cores, and 
combustion chamber cores for an 
engine were made by the process, 
horsepower would increase 5 to 10 


percent. 


Ink for Wet Surface 
N INK for identification mark- 
ings which can be applied to wet 
surfaces of plastics and metals with 
an ordinary rubber stamp and pad 
developed by Organic 
Products Co., Box 428, Irving, Texas. 
Designated as No. 400 Wet Sur- 
faces Ink, the product is claimed to 


has been 


be applicable to almost any surface 
that 1S submerged in water, or Im- 
mediately after withdrawal, while 


still wet or damp. Drying is fast 
because the ink “water-sets.” How- 
ever, water carried into the pad 
does not affect the marking. There 
is no bleeding of color into the 
water. 

Bulletin No. 400, furnishing full 
information about the new product, 


may be obtained from the company 


High-Pressure Reinforced Parts 
OW available from American 
Hard Rubber Co., 93 Worth St., 
New York, N. Y., are high-pressure 
compression and_ transfer-molded 


parts of fibrous glass reinforced 
plastics. High-pressure molding of 
resin impregnated fibrous glass dif- 
fers from low-pressure operations 
in that varying section thicknesses, 
complex details, and multiple in- 
serts requiring flow of material 
around the inserts can be obtained. 

The company’s process consists of 


loading the mold or transfer pot 


with a measured charge of resin- 
glass compound, forming to shape 
by closing the press, and then curing 
under heat and pressure. The com- 
pound is a mixture of resin (usually 
filler, and 
chopped fibrous glass. Cavity pres- 


polyester), catalyst, 
sures in the order of 2000 p.s.i. are 
required. 


Reinforced Vinyl Fabric 
ULL production of Filmtex, a new 
reinforced vinyl fabric, has been 

anounced by Toscony Fabrics, Inc., 
303 Fifth Ave., New York 16, N. Y. 
The  vinyl-to-cloth 
claimed to have unlimited applica- 


laminate is 


tions to low-cost volume merchan- 
dise in the housewares, juvenile, no- 
tions, and novelty fields 

Toscony asserts that Filmtex 
brings to the manufacturer a com- 
petitively priced material in a wide 
range of colors and patterns never 
before available in lightweight sup- 
ported films. It combines all the in- 
herent virtues of both cloth and 
vinyl and makes possible product 
applications never before feasible. 

The material has been tested in 
many product areas and has been 
readily accepted for baby accesso- 
ries, yard goods, mattress covers, 
outdoor furniture, and many other 
items where added strength, more 
colorful patterns, and_ simplified 
cleaning is desirable. 

Complete information, prices, and 
from 


samples may be _ obtained 


Toscony 


Better Color 
EVELOPMENT of a new light- 
stable formulation of polystyrene, 

significant to the lighting field, has 
been announced by The Dow Chem- 
ical Co., Midland, Mich. It is claimed 
that the new material, called Styron 
647, offers eight to ten times better 
light stability than general-purpose 
Stabilization of the 
results in 


polystyrene. 
material non-yellowing 
crystal and white colors. 

Dow has also introduced seven 
new colors for the plastics house- 
wares market. The company points 
out that in making color choices, 
producers of plastics raw materials 
must take into consideration the 
factors: 1) the 
housewares market is a mass mar- 


following plastics 
ket; 2) price range of plastics house- 
wares items is low—10¢ to $6; 3) 
the market is not highly selective: 
and 4) the molder of housewares 
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How can new ACU Polyethylene 


fit into your picture 2 





Dairy Cartons 


for leather treatment 
in varnishes and wate 
in cosmetics 





as a lining for metal conta 
Printing Inks of All Types in manufacture of candles 
in its present form—is a low 


molecular weight polymer that shows great 
promise as an ingredient for various film-form- 
ing materials. In appearance it is translucent 
white in color! And it is tasteless . . . substan- 
tially odorless . . . non-toxic! 


material has a low density, 
is resistant to most chemicals at room tempera- 
ture, as well as to water. In addition, it has 
excellent electrical properties. 


\NT A-C POLYETHY- 
materials is low viscosity. 


LENE has over similar 

And it is readily compatible with most waxes 
and wax-like materials. These highly desirable 
properties also make possible close formulation 
control. As a result of this ease of dispersion and 
retention in solution, these advantages enable 
you to self-blend compounds used in paper coat- 
ing and in certain other operations. It’s easier 


to handle... easier to blend . . . easier to use! 


NEis supplied in several grades. 
It can also be supplied in various low molecular 
weight grades that are readily emulsifiable, 
more soluble and dispersible. 


SEMET-SOLVAY 
PETROCHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Sales offices in New York, Cleveland ond Chicago 


September * 1954 


in making paper cups and dishes 


‘r paints 





€ 
1 b / 5 
For Upgrading “wu 
Petroleum Waxes Polishes 


OR OTHER USES such as... 


as a protective coating 

for latex dispersions 

in investment wax 

as a lubricating aid in processing 
plastics 


iners 

for fabricating and waterproofing 
physical properties 

*6 #7 =615 *617 

Av. Mol. Wt. 2,000 2,000 5,000 1,500 
Melting Point °C. 97-102 102-106 102-104 88-90 
Hardness mm. 75°F. 0.3-0.5 0.2-0.3 0.3-0.4 2.0-2.5 
Specific Gravity 92 92 92 .92 
Viscosity at 140°F. 300cps. 400 cps. 4,000cps. 110 cps. 


MAIL THIS COUPON 
For Samples and Technical Help 


Semet-Solvay has a fully staffed laboratory to pro- 
vide you with detailed technical information. Our 
technical representatives are available for consulta- 
tion—without obligation—to: 

help you adapt A-C POLYETHYLENE to your pro- 

duction processes 

help you with any related problems you may 

have 
Samples in test quantities are also available. There 
is no cost or obligation. 

Fill in and mail coupon today. 


soreness i tii ili iii ae. detec ims aice ai 
SEMET-SOLVAY PETROCHEMICAL DIVISION 


hed Allied Chemical & Dye Corporation 


Csm«s! 40 Rector Street, New York 6, N. Y. 


1 am interested in A-C Polyethylene for possible use in————_____ 





Please send, without cost 


samples 


or obligation, more technical data plus 


Name = ee Title 
Company salcaliicianente 

Address a > 

City inleetaineiinlas __Zone State 


Scie: sn; cas i i ig el i ii es i i is a sal 
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iter ould y away from “fad” 
CULIOTS 4 I \ ‘ | nosen colors 
added to standard colors 
periodically er than offering 
a wide range of doubtful colors at 
one time 

Also reported by Dow is the re- 
duction in price of styrene oxide in 
tank car lots. The material now 
sells for 70¢ a lb. in contrast to the 
former price of 95¢ a pound. Styrene 
oxide is being used principally as a 
reactive diluent in epoxy resins and 
in the synthesis of aromatic com- 


pounds 


Big, Even for Texas 
— eraeagponager big and unusual is 
. | 


going on in plastics in Texas 


where, of course, it might be ex- 
pected to be big and unusual. Com- 
ficials of Texas Plastic De- 
ent Corp., 3638 


University 
Houston 5, Texas, claim that 
are now producing flexibl 

ation tubing in sizes from 
24 n in diamete1 A 24-11 
tube is really something to 

about 

as Plastic also announces that 
it is manufacturing Tex Test Boat 
Rem which 1S claimed to be a new 
fibrous 


and improved method of 


glass coating for boats, and that it 


| 


will expand into fabricating and 


laminating fibrous glass for such 


other uses as drain boards, showe1 


stalls, sinks, walls, et 


Company spokesmen Say that 
their organization is strictly a devel- 
opment corporation to further the 


interest in pl istics 


Resin for Embedments 
eee resin for producing 
electronic embedments has been 
Emerson & Cuming, 
Inc., 869 Washington St., Canton, 


Mass. The material, called Stycast 


2850 GT. is claimed to have an ex- 


develope d by 


tremely wide temperature range of 


usefulness extending from 100 to 
100° F 
used at 500° F 


The cured plastic is reported to 


For short periods, it can be 


have a thermal coefficient of expan- 
ion approximately the same as that 
aluminum and brass. This means 


iat even large metallic inserts can 


be embedded without cracking on 
temperature cycling. Other impor- 
tant features claimed for Stycast 
2850 GT are low shrinkage during 
cure, good adhesion to a variety of 
materials, and the possibility of 
room temperature cure. 

Stycast 2850 GT has been found 
useful in embedding such diverse 
components as power transformers 
and transistors, as well as complete 
electronic circuits. It has a reported 
heat distortion point of 347° F. and 
dielectric strength (v./mil) of 455. 

Reclaiming Potted Parts 

LECTRONIC components | that 

have been encased with epoxy or 
polyester resins may be reclaimed 
from rejects by use of De-Solv 292, 
according to Ram Chemicals, 200 E. 
Olive St., Gardena, Calif., producer 
of this solvent. By 
embedded item in De-Solv 292, the 


epoxy or polyeste: 


immersing the 


resin will dis- 
integrate and the components can be 
readily removed 

The solvent has been found suit- 
able for use on parts based on nylon, 
Formvar, and linen-wrapped wires 
in reclaiming operations. In addi- 
tion, it is not harmful to phenolic- 
base systems such as printed cir- 
De-Solv 292 is a non-flam- 


mable, neutral solvent combination 


cults 
of low toxicity. 


New Cast Film Producer 

NEW chemical company, Mono- 

Sol Corp., has been established 
in the Gary, Ind., area for the man- 
ufacture of polyvinyl chloride and 
polyvinyl alcohol film and sheeting 
The polyvinyl chloride is expected 
trans- 


to be used for dustproof, 


parent protective covers, raincoats, 
and curtains. Other uses will include 
packaging for frozen foods, fresh 
vegetables, vacuum pack, desiccated 
foods, and chemicals 

Polyvinyl alcohol] film is used ex- 
tensively by the plastics industry as 
release for thermosetting 
table 
automobile 


a mold 
resins in the fabrication of 
airplane 


tops, parts, 


bodies, boats, etc. It is extremely 
resistant to fats, oils, and waxes and 
has phenomenal tear strength. This 


type of film can be made water- 


soluble and will be of interest to 
packers of dyes, detergents, soaps, 
and chemicals where a preweighed 
amount can be added to a_ batch 
without removing the wrapping ma- 
terial. 

Operating head of the new corpo- 
ration is E. M. Kratz, vice president, 
with M. H. Sprague as general su- 
perintendent, and C. S. Quillen in 
charge of chemical research. The 
latter two were until: recently as- 
sociated with the Gary Div. of Reyn- 
oids Metals Co. 


Phenolic Stampings 
OW-COST, 


stampings to meet requirements 


short-run phenolic 
for radio and electronic frames, in- 
sulators, panels, socket bases, me- 
chanical gaskets, spacers, and cams 
are available from Federal Tool & 
Mfg. Co., 3600 Alabama Ave., Min- 
neapolis 16, Minn. 

The company states that phenolic 
stampings can be die-cut to speci- 
fications by “controlled tolerance” 


methods, holding tolerances to 


6.002 in. under standard condi- 
tions. 


Used for 


pilot runs, or limited quantity pro- 


experimental projects, 
duction, the phenolic stampings can 
be produced in any size or shape up 
to 9 by 12 by 1% inches. 


Solvent With a Future 
ALLED a close approach to the 
mythical universal solvent, Du 
Pont’s dimethyl formamide has been 
gradually acquiring a_ reputation 
during its four-year commercial life 
for dissolving materials rated as 
tough to dissolve. Here are some of 
its applications in the plastics field 

While D.M.F. is essentially a non- 
solvent for straight polyvinyl chlo- 
ride resin, it does improve the 
solvent power of such other solvents 
as tetrahydrofuran in combination 
with methyl ethyl ketone. For this 
reason it is used with printing inks 
for vinyl film. These inks often con- 
sist of 95° polyvinyl chloride and 
5% polyvinylidene chloride, and 
are unusually hard to dissolve. But 
the combination using D.M.F. will 
reportedly do the trick and offers 
volatility, greater versatility in cost, 
and a chance to use less soluble 
resins for printing. 

Work is also being conducted on 
the possibility of applying poly- 
vinyl chloride resin using D.M.F. in 
synergistic solvent combination at 
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For Plasticizer Permanence 
... Where the traffic is tough— 


PARAPLEX G-25 
PARAPLEX G-40 
PARAPLEX G-50 


PARAPLEX G-53 
ic Plasticizers 


PARAPLEX is a trade-mark, Reg. U.S. Pat. 


Off. and in principal foreign countries 





Where vinyl products must stand up for years under all 
kinds of abuse, permanent plasticizers are essential—for 
loss of plasticizer invariably means embrittlement and 
service failure. Choose one of these PARAPLEX polymeric 
plasticizers, and you can expect high quality service 
throughout the life of you product. 


PARAPLEX Be has long been recognized as the best 
plasticizer for all-around performance and long life. Non 
volatile, non-migratory, highly resistant to extraction by 
water, oil, and gasoline. 


PARAPLEX G-40 is a lower cost plastic izer, which has 
many of the properties of ParapLexG-25. It has better color. 
oil resistance, and resistance to migration into rubber 


PARAPLEX G-50 is the most economical of the pel 
manent plasticizers, representing an excellent compromise 
between quality and cost. It is easy to handle, and is an 
excellent pigment grinding medium. 


PARAPLEX G-53 is a highly permanent plasticizer, com- 
bining moderate price with resistance to extraction by oil. 
soap, or water, and freedom from migration, particularly 
into polystyrene. 


CHEMICALS FESS FOR INDUSTRY 


ROHM ¢ HAAS COMPANY 


THE RESINOUS PRODUCTS DIVISIion 
Washington Square, Philadelphia 5, Pa 


Repre sentatives in principal foreign countries 
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room than in 


hot M.E.K. to give a protective fin- 


temperature rathet 


ish for previously printed vinyl] film. 
Othe 


methyl formamide include its use in 


resin solvent jobs for di- 


air-dried spray coatings such as 


knife 
calendered coatings, and adhesives 
The claim is made that D.M.F. will 
without 


alrcratt lacquers, coatings, 


increase solids affecting 
evaporation and viscosity adversely, 
thus proving economically 


able 


accept- 


Distributor for Vinyl Pipe 


A MAJOR products supplier has 
added rigid vinyl pipe and fittings 


to its large distribution network, 
according to _ the manufacture! 
Alpha Plastics, Inc., West Orange 
N. J 

The distributor, Whitehead Metal 
Products Co., Inc., 303 W. 10th St., 
New York 14, N Y., will offer 
Alpha’s 


the company’s 10-y1 old established 


vinyl pipe in addition to 


lines of metal stocks. Whitehead will 


have representatives and distribu- 


tion centers in 12 cities 


rouble Shooter for Shell Molding 
pean gern yp of a new expe- 


rimental shell-molding foundry, 
with complete facilities for making 
shell molds and pouring castings, 
General 


Materials 


has been announced by 
Electric Co.'s Chemical 
Dept., Pittsfield, Mass 

om ds 


Brous, general manager of 


the department, states: “This facility 


will enable G-E to make a contribu- 
tion to foundry technology in solv- 
ing problems such as Satislactory 
casting of low-carbon steel in shell 
molds. In addition, the experimental 
foundry will permit constant testing 
and improvement of G-E phenolic 
resin for the shell-molding process, 
as well as provide trouble shooting 
service for foundry customers.” 
Industrial 


consumption of phe- 


nolic shell-molding resins is ex- 
pected to exceed the 25-million Ib 
Over 8 million lb 


were consumed last year by the 


mark by 1957 


foundry industry, say G-E officials 
General Electric currently manu- 
factures both of the synthetic ma- 


‘rials required for the new shell- 
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molding process—phenolic — resins 


(the adhesive agent for bonding 
shell halves together), and silicone 
(the parting agent for releasing shell 


molds from their metal patterns) 


Melamine-Canvas Laminate 
age a of Panelyte 

Grade 471 for use in TV high- 
voltage been an- 
nounced by St. Regis Paper Co.’s 
Panelyte Div.. 230 Park Ave.. New 
York 17, N. Y. The new laminate 


which provides an 


insulation has 


economical ap- 
proach to a serious technical prob- 
m in tl "V field, is claimed to be 

high-insulation 

absorption, di- 

le l strength 


power ftactor, ar 


resistance, and with-grain flexural 


The melamine-canvas grade has 


the added advantage of flame retard 


ency, which makes it valuable for 
such applications as terminal boards, 
holders high-voltage 


filament 
shields, and fly-back transformers 
It is claimed to be superior to 
paper-base, high-insulation materi- 


its resistance to arc- 


re based on 
hickness of Panelyte 
Density 1.51 
Water Absorption L.2o 
Dielectric Strength 90 
Facto 045 
Arc Resistance 180 


Pe wel 


Insulation Resistance 250 

With-Grain Flexural 
Strength 

Flan { 


25.000 
Resistance 


15 sec test—no effect 


Plexiglas Extruded Sheet 
“esareeagge 


Plexiglas 


production ol 
extruded sheet has 
been announced by Rohm & Haas 
Co., Philadelphia 5, Pa. The ex- 
truded material 1S priced lowe! than 
cast sheets and is suitable for out- 
door as well as indoor applications, 
according to the manutacturer. 

sheets are 


0.060, 


Plexiglas extruded 


available in thicknesses of 
0.808, 0.100, and 0.125 in.: 
of 36 and 48 in: 


18 to 96 inches. The 


in widths 
and lengths from 


material is 


produced in both clear transparent 
and white translucent form 

The company states that extruded 
sheets are expected to open up new 
fields of application where there has 
been a need for thin-gage, lower- 
general 


priced material with the 


properties of cast acrylic 


Plastics Promotion 
LANS for 


from 


promoting products 
Monsanto 


resins include a morning television 


made plastic 
show, which started late in July, de- 
signed to increase consumer under- 
standing of plastics. Twenty-five of 
this year’s commercials are being 
devoted to Lustrex housewares, 10 
to Ultron vinyl film products, and 
10 to Lustrex wall tile 

Another step in Monsanto’s plans 
to help the consumer understand 
plastics is the announcement that 
the third of seven films describing 
ways of making modern homes more 
attractive had been completed. En- 
titled 
the film will feature pets, planters, 


“Green Thumb Decoration,” 


and plastics 

All three films are available gratis 
to television stations, department 
stores, and interested groups Re- 
quests May be directed to Depart- 


ment SM, Monsanto Chemical Co., 
Plastics Div., Springfield, Mass 


Architectural Plastics 


NEW company, Plasti-Products 
A Co., 1355 River Rd., Eugene, Ore., 
has been formed to specialize in fur- 
nishing complete service for all 
plastics materials of any significance 
to architecture. The company will 
carry in stock all types of plastics 
items that are likely to be used in 
Plasti-Prod- 


ucts states that its purpose is to 


the building industry 


make these produc ts available to ar- 
chitects and engineers just as lum- 
ber, glass, masonry, concrete, and 
metals are made available by build- 
ing supply companies 

Some of the products the firm will 
carry are sheetings that have such 
materials as vinyl or polyethylene 
sprayed on them for chemical and 
moisture resistance; sheets and films 
such as acrylics, cellulosics, poly- 
ethylene, and polyester-fibrous 
glass; foamed plastics for insulation; 
and panels for luminous ceilings. 

The company is equipped to in- 
stall or apply most technical appli- 
architectural 


cations of plastics. 


Factory-trained spray applicators, 


Modern Plastics 
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ynfohony ia Etacke- 


with Witco-Continental 
CARBON BLACKS 


3lack is smart... black is practical . . . and black is durable when you 
use Witco-Continental carbon blacks for pigmenting. 
Noted for their uniformly high quality for over 25 years, Witco- 
Continental channel and furnace blacks are prodticed in 5 modern plants 
under strictest controls to assure you consistent, dependable performance. 
Witcoblak® No. 11—low color channel 
Witcoblak No. 32— maximum jetness at low cost 
Witcoblak No. 50— good color and tinting strength 
Witcoblak No. 100 — jetter color. Nigrometer 74 
Witcoblak Hitone— jet black. Nigrometer 71 
AND... to meet your other plastics requirements... 
WITCO OFFERS A COMPLETE LINE OF: 
METALLIC STEARATES 
STAYRITE* (Stabilizers) 
WITCIZERS* (Plasticizers) 
WITCARBS® (precipitated calcium carbonate) 


Write for complete technical data or samples. W1TCO-CONTINENTAL Technical 
Service will be glad to assist you with formulation problems. 


*Trade-mark 





WITCO CHEMICAL COMPANY 
CONTINENTAL CARBON COMPANY 


260 Madison Avenue, New York 16, N. Y. 
Akron * Amarillo * Los Angeles * Boston * Chicago 








3 Houston * Cleveland * San Francisco * Atlanta 
London and Manchester, England 
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example, are available for con- 
tract applications of sprayed sheet- 
The organization will be able 
fabricate original decorative 
slucent panels to specifications, 
rylic or vinyl laminates. The 

| ill offer profes- 


particular use 


Radioactivity for Plastics 
SYMPOSIUM on the applica- 
ns of radioactivity in the 
nd plastics industries will 
at the Sheraton Plaza Hotel, 
Mass., October 6-8, 


sponsorship ol Technical 


unde! 


Tracerlab, Inc. The aim of 
Ymposium 1s to acquaint mem- 
plastics and rubber in- 

past uses, and 
re applications, of ra- 
develop- 

rol 
ll b devoted to 
ks directed to those 
re contemplating the 
second and 


ust | isotopes The 


third days will be taken up by 
technical pape n such topics as 
the kineti lymerization, ini- 
tiation of ration by 


1loniZing 


radiation, Weal tests thickness 
gaging, et 

The registration fee will include 
admission to all sessions, abstracts 
ol talks. and a inner preceded by 
a cocktail party on Oc tober 6, fea- 
turing a speech by a_ nationally 
prominent figure in the field of 
atomic energy) 

Additional 
obtained by writing to the Sympo- 
sium Committee Technical Div., 
Tracerlab. Inc 130 Hi 
10, Mass 


rmation may be 


h St., Boston 


Benzoic Acid for Plastics 

EVELOPMENT of a new series of 

eight benzoic acid esters of poly- 
alkylene glycols may open broad 
commercial possibilities in plastics, 
lubricants, textiles, and flotation, ac- 
cording to Tennessee Products and 


Chemical Corp., Nashville, 


These products, marketed under 


Tenn. 
the tradename of Benzoflex with 
identifying numbers, are character- 


istically light-colored, mild-smelling. 
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high-boiling, and stable esters. They 
possess a wide viscosity range and 
vary in freeze points and solubilities. 

Two esters, diethylene glycol di- 
benzoate (Benzoflex 2-45) and di- 
propylene glycol dibenzoate (Ben- 
zoflex 9-88), are primary plasticizers 
for vinyl chloride resins, and they 
substantially lower time and tem- 
perature required to process these 
resins. Benzoflex 9-88 is the first 
commercial low-freezing plasticizer 
of its type to be introduced. Both 
esters are available in commercial 
quantities. 

The higher glycol dibenzoates are 
compatible with selected vinyl res- 
ins, including polyvinyl acetate; 
polyethylene glycol dibenzoates ex- 
hibit compatibility with phenolfor- 
maldehyde resins, imparting flexi- 
bility and improved adhesiveness to 
these polymers. These higher glycol 
dibenzoates are available in _ pilot 
plant quantities. 

Technical data and experimental 
samples are available from the com- 
pany upon written request 


Foam Plastics 
EVERAL developments in the 
improved formulation and manu- 

facture of foam plastics have been 
announced by Foam King, Inc., 110 
W. 34th St., New York 1, N.Y. 

Two types of foam plastics are 
available from the company—open 
air cell and closed air cell. The open 
air cell foam results from a formula- 
tion which obviates pressure tanks 
and pressure molds. The common 
method presently employed by most 
companies is to add an inert gas 
by whipping it into the plastisol un- 
der pressure. The mix is then 
poured in its cellular stage from the 
pressure tank into a mold and fused. 
Foam King 


method utilizes a prepared plastisol, 


In contrast, the 


which, when poured into a mold 
(open or closed), will rise to a con- 
trolled and predetermined height 
and density under the application of 
low-temperature heat. It is then 
fused at a higher temperature. The 
result is a foam plastic with good 
tensile strength and resiliency, ex- 
cellent recovery, and complete uni- 
formity in cell structure. The tex- 


ture can be varied from a super- 


fine cell structure to extra large 
cells. 

The closed cell 
Closell, also 


chemical approach. Without using 


foam, called 


employs a_ strictly 
pressure molds or high tempera- 


tures, this unicellular sponge is 
made in open molds, atmospheri- 
cally. 


Closells are 


nitrogen-filled sealed cells, each in- 


actually millions of 


dependent of the other and yet all 
fused together in a single sheeting. 
The material is light in weight, soft, 
and pliable, and offers protection 
against the penetration of air, dust, 
and water. 

Both types of foams—open cell 


and closed cell possess common 
qualities such as flexibility, resist- 
ance to rot and mildew, oils, greases, 
alkalies, acids, and most chemicals. 
They are unharmed by the elements 
and will not dry out or crack. Both 
products will meet the requirements 
of fire codes for non-flammability. 


Gold Ink 
ON-TARNISHING 


concentrates, in rich gold and 


vinyl ink 


pale gold shades, are being offered 
to gravure and silk screen printers 
Claremont Pigment 
110 Wallabout St., 


of vinyls by 
Dispersion Corp., 
Brooklyn 11, N, Y. 

Tarnish-free gold effects have 
been produced on flexible and rigid 
through both of 


these printing processes. It is re- 


vinyl materials 
ported that no discoloration is ex- 
hibited by prints which have been 
exposed to light under standard 
Fade-Omete1 


consecutive hours 


conditions for 400 


Nylon-to-Vinyl 

UGGED nylon-to-vinyl adhesion 

can now be built into nylon-sup- 
ported vinyl sheeting on standard 
combining equipment. Successful 
laminates have been fabricated at 
costs of approximately one cent per 
yd. of 54-in. material. 

Claremont Pigment Dispersion 
Corp., 110 Wallabout St., Brooklyn 
11, N. Y., claims to have made this 
achievement through its 
newly developed Vinyl Combining 
Cement, D-456. Laboratory tests on 
8-mil vinyl sheeting bonded to nylon 
tricot indicate a strength of 40 lb. 
per linear inch. 


possible 


The company claims that applica- 
tion of the adhesive in film thick- 
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PLASTIC 
MARKING 


Stamp Names, Trademarks, etc. 
right in your own shop with the 
Precision Built Kingsley Machine 


Simple, easy to use. No skilled 
operators necessary. 


Write us about your marking 
Illustration shows our No. 924, 75 ton requirements. Send a sample 


High Speed semi-automatic compres- j ; or dimensions of parts to be 
sion molding press fitted with motor stamped. We'll reply air mail 
driven pump unit and_ electrically BAR with complete details. on 
heated platens. how a Kingsley Machine 
This press has a number of eutstand- — can be applied to your 

ing features including single lever con- , specific problem 

trol valve giving high speed ram move- 
ments with automatic slowing down at 
each end ot the stroke e 


We shall be pleased to supply further 
information on this and any ether ma- 
chines from our extensive range of 


Molding Equipment. 


UP TO 1000 


he a a ZA a ayy 
Bradley & TurtonLtd | = tnestey Bier 


CALDWALL WORKS KIDDERMINSTER, ENGLAND JNG MACHIN BT or any color. 
CABLES: “WHEELS,” KIDDERMINSTER, ENGLAND : : 











DRAPEX 3.2 


LOW TEMPERATURE EPOXY PLASTICIZER 


EXCELLENT /@v. TEMPERATURE 
FLEXIBILITY AT dow COST 


LOW VISCOSITY PLASTISOLS 
USING 25% /o4j PLASTICIZER 


At a fraction of the cost, Drapex 3.2 gives your vinyls low temperature 
flexibility properties equivalent to dioctyl sebacate. Its low volatility and Tests indicate that a plasticizer consisting of two-thirds 
low specific gravity (.905 at 20 C.) are additional economy features. diocty! phthalate and one-third Drapex 3.2 gives the plastisol 
formulation the same viscosity as when dioctyl phthalate is 
In addition, Drapex 3.2, because of its epoxy content, offers excellent used alone . . . but, requires 25% less plasticizer. By using 
stability . . . high heat resistance, low extractability, and resistance to Drapex 3.2, you use less plasticizer to get the same viscosity, 
water and sunlight. and at the same time, obtain a wider range of flexibility 


These 2 big advantages of Drapex 3.2 will improve the quality 
of your products while saving money. Why not find out how Drapex 
3.2 can work for you. Write today for Technical Bulletin 4, a working 


sample, and the low price of Drapex 3.2 


ARGUS CHEMICAL CORPORATION 


September * 1954 





in | ed Nl ele) ) 


nesses up 2 mil is sufficient fon 
Lamination can 
effected by 


passage of both webs simultaneously 


good performance 
then be immediately 
through a laminating machine or a 
calender. Pressures ranging from 5 
to 10 p.s.i. have met the require- 
ments for perfect lamination, under 


the temperature conditions specified 


EXPANSION 


Du Pont announces that a new re- 
search laboratory for its Film Dept 
will be constructed at the company’s 
Experimental Station in Wilmington, 
Del. The laboratory is scheduled for 
completion by the end of 1955 

The new building, representing an 
investment of $1,275,000 in facilities 
for fundamental and long-range re- 
search, will be the first major labo- 
ratory addition to the Experimental 
Station since the dedication in May 
1951 of the station’s expanded facili- 
ties, which was built at a cost of 
over $3 million 

The laboratory, which will be in 
addition to the department's present 
research laboratory in Buffalo, N. Y 
will be devoted primarily to explora- 
tory research in synthetic polymers 
for the general field of packaging 
and industrial films 

While it is expected that some 
technically-trained employees will 
move from Buffalo to Wilmington 
when the new building is completed, 
it is anticipated that the activities of 
the Buffalo laboratory will continue 
aS a major research operation At 
present, a second semi-works build- 


ing is under construction there 


Alsynite Co. of America, 4654 De 
Soto St., San Diego 9, Calif., has 
opened its third manufacturing plant 
at 300 E. 18th St., Paterson, N. J 
with C. J. Opel in charge 

Sales for the company have grown 
irom a quarter-million-dolla figure 
in 1949 to an anticipated high of $6,- 
500,000 this yeal The new Paterson 
enable Al- 


svnite to boost its 1955 sales volume 


plant will reportedly 

to over $10 million 
The firm has nine regional offices, 

national 


13. sales executives, 150 


stocking distributors with over 1200 


262 


Alsynite salesmen in the field. A 
dealer organization of over 6000 re- 
tail outlets supports this national 


distribution. 


The Dow Chemical Co. has com- 
Midland 


the production of Bis 


pleted new facilities at 
Mich., for 
phenol-A, doubling capacity for this 
product 

Most of the expanded production 
will go into the fast-moving epoxy 
resins which have been skyrocket- 
ing since World War II. Bis phenol-A 
is a basic building block in their 


manufacture 


Angier Products, Inc., 120 Potter 
St., Cambridge 42, Mass., 
manufacturers of rubber 


custom 
cements 
and adhesives, has started construc- 
tion on a manufacturing plant and 
sales office located in Huntington, 
Ind 

The laboratory and sales office, 
headed by John J. Kerr, will enable 
Angier to expedite shipments and 
solve technical problems without de- 
lay. Plant 
about October 1 


operation is scheduled 


Printloid, Inc., 93 Mercer St., New 
York 12, N. Y., announces that it has 
expanded its printing facilities by 
installing new equipment which is 
capable of printing on plastics sheets 
of various thicknesses and sizes up 


to 21 by 28 inches 


Oneida Paper Products Co. an- 
nounces that construction of its fifth 
plant is nearing completion in Cen- 
tralia, Ill. Occupying over five acres, 
the Centralia plant will manufac- 
ture a complete line of flexible 
packaging materials, including mul- 
ti-printed sheets and rolls, cello- 
phane, polyethylene, Polyply, glass- 
ine, and 
transparent and semi-transparent 


bags 


COMPANY NOTES 


Bigelow-Sanford Carpet Co., Ine. 
has acquired the assets of LeConte 
Plastics Co., Inc., Farmingdale, N. Y., 
which will become a part of Bige- 
Special Products Div. The 


manufacturing facilities of LeConte 


low’s 


will be moved to Bigelow’s Amster- 


various other grades of 


dam, N. Y., plant. Charles LeConte 
has been named general manager of 
Bigelow’s reinforced plastics opera- 


tions. 


Hale & Kullgren, Inc., Akron 9, 
Ohio, announces the appointment of 
Richard K. Senn and Merrill T. Ham 
as project engineers. Both appoint- 
ees will specialize in new plant lay- 
outs and automation in connection 
with the company’s work of design- 
ing machinery and processes for 
plastics and rubber. Mr. Senn was 
formerly affiliated with The Good- 
year Tire & Rubber Co. and Nation- 
al Rubber Machinery Co. Mr. Ham 


comes from Monsanto Chemical Co. 


Sundberg -Ferar, Royal Oak, 
Mich., has opened a New York of- 
fice at 10 E. 49th St., with Richard 
W. Figgins in charge. 


Plastic 
moved its plant and offices to a new 
building located at 1255-75 New- 


bridge Rd., N. Bellmore, N. Y 


The Jamison Corp. has 


Case Institute of Technology, 10900 
Euclid Ave., Cleveland, Ohio, has 
signed a two-year Government con- 
tract engaging in the study of pos- 
sible replacement materials — for 
critical metals used in Army medi- 
cal equipment. The contract calls for 
two general phases of research: 1) 
study of the physical and chemical 
properties of possible replacement 
materials such as plastics, ceramics, 
wood, and less critical materials: 2) 
engineering design of specific items 
for later assembly into models for 
field and laboratory tests. 


Carlon Products Corp., 10257 
Meech Ave., Cleveland 15, Ohio, an- 
nounces that Thomas W. Dunn has 
been named general sales manager 
His headquarters will be in Cleve- 
land and he will be in charge of 
sales of the company’s plants in Kla- 
math, Ore.; Corsicana, Texas: Den- 
ver, Colo.; Upper Sandusky, Man- 
tua, Auburn Corners, Cleveland, 
Ohio; and Asheville, N. C. E. S. 
Moreland will act as assistant gen- 
eral sales manager. Formerly sales 
director of the company, Mr. More- 
land is now curtailing his activities 


because of ill health 


The Goodyear Tire & Rubber Co.'s 
Chemical Div., Akron 16, Ohio, has 
Edward C. Brown, Jr.. 
James F. Carraher, and Earl Scott 


assigned 


section. M1 
Brown will provide technical as- 


to its sales service 


Modern Plastics 








SCIENTIFICALLY EXTRUDED 


SHEETS 


UNIFORM IN GAUGE 
Color range to suit your job thickness 
from .003 to .200. Our Acetate and 

Styrene Sheets, Rolls, and Films are 
suitable for 


VACUUM FORMING 


Perfect for Silk Screening. 
Furnished in widths from 1” 
to 60 inches. 





Ly, Many new products are being 


ay made from our materials. 

Acergy MP4cy We can provide technical 
é assistance to improve your 
SHEETS STYRENE product. more often than ever before... as boats, 


panels, lockers, sleds, armor, airplane fittings, 


JOSEPH DAVIS PLASTICS CO tubing, pipes and a variety of other products. 
* 


You who produce these essential items... 


Polyesters are turning up in vital industries 




















ler Ave., Arlington, N. J. ; : 
cn ee ne. Pree or may... share our responsibility to go all 





out to speed manufacturing time, to trim costs, 


and to use only the latest and most effective 
FRENCH production methods available. 
HYDRAULIC Ferro’s contribution to the polyester field is 
— COLOR ... the successful technique of dry 
Bi’ 9 PRESSES coloring polyester resins ... and the ability 
to accurately match any shade of color. 
oo Ferro dry colorants and color pastes give you 


sons, ere elendard caule- these advantages: 


mont in the plastic industry Can be added directly during mixing 


Will not streak or bleed 
Disperse readily 








Are easy to clean from equipment 
Won't dust or contaminate other materials 





Reduce your plastic inventory 
Cut production costs 


Write Increase your efficiency in polyester production 
for by writing for your free copy of The Technique 


ous of Dry Coloring Polyester Resins ...or con 
tact your Ferro representative for help in solv- 


catalog ing any coloring problems. 


FERRO CORPORATION 


4150 East 56th St. © Cleveland 5, O. 


THE FRENCH OIL MILL MACHINERY CO. iets tuainaglad tas cael 














September * 1954 





262 


THE PLASTISCOPE 


the use and 
lf, Goodvear’s 
thermoplastic 
Carraher will 
and engineering 
resins; and M1 
technical sales 


npanys 


various 


Stillman Rubber Co., Culver City, 
cali established a Polyvinyl 
| I molded poly- 


ts [or 


indus- 


Chicago Molded Products Corp., 
20 N. Kolmar Ave Chicago 51, 
announces a 

of cor- 

officers as 

S Edward 

Bachner, Sr. 

been appoint- 


newly 


hairman of the 


Marcel F. 


Ty i 


Bachner has been 


JOHN J. BACHNER elected president 
and treasurer; and 
John J. Bachner has been promoted 


to executive vice pre sident and gen- 


company has been 
plastics processing for 36 years and 
claims to be a pioneer! developer of 
uch signifi 


ant plastics products as 


radio cabinet washing machine 
agitators, and organ keys. Its most 
recent first” is a television cabinet 
of colored urea. Today the com- 


pany’s products from tiny 


nylon gears and camshafts for elec- 
tric razors to 35-lb. phenolic cabi- 
television sets. A recent 
expansion was the new $600,000 


produce more than 600,000 


nets To! 


plant to 
lb. per month of Campco rubber- 
modified styrene sheet 
Electric Co.., 
announces the ftormation olf 
Chemical and Metallurgical 
which includes the 
Chemical Div. and Carboloy Dept 
Robert L. Gibson has been named 


General ‘Pittsfield, 


forme! 


general manager of the new division. 
It will consist of five operating de- 
partments—Carboloy, Plastics, Sili- 
cone Products, Chemical Materials, 
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and Laminated & Insulating Prod- 
ucts. Under the new arrangement, 
the former Chemical Div.’s four op- 
erating departments will remain un- 
affected; their general managers will 
continue to report to Mr. Gibson 

The Chemical Materials and Plas- 
tics Depts. are headquartered in 
Pittsfield, while the Silicone Prod- 
ucts and Laminated & Insulating 
Products Depts. are respectively lo- 
cated in Waterford, N. Y., and Cosh- 
octon, Ohio 

G-E also announces the following 
appointments: Richard T. Walsh has 
been named supervisor of molded 
laminated products: Ronald W. Sta- 
ley as supervisor of insulating prod- 
ucts engineering; and Carl A. Drake 
as superintendent of the Coshocton 
Frank N. Kautzmann, Jr. is 


now advertising and sales promotion 


plant 


manager of the Laminated & In- 
sulating Products Dept 

A new Sales and Product Plan- 
ning Unit has been established and 
Bernard F. Brehl has been appointed 


manager of the unit 


Godfrey L. Cabot, Inc., Boston 10, 
Mass., has opened a new sales office 
in the Board of Trade Bldg., 141 W. 
Jackson Blvd., Chicago 4, Ill., under 
Francis H. H. 
srowning. The new office will han- 
dle sales of all Cabot products to 
customers in the Illinois, Minnesota, 


the direction of 


and Wisconsin areas 


Reichhold Chemicals, Inc. has ob- 
tained additional space at 525 N 
Broadway, White Plains, N. Y. All 
Sales as well as Foreign and Export 
Depts. will move to White Plains 
along with all divisions and person- 
nel connected with administration of 
both Reichhold’s national and inter- 


national operations. 


Duplicon Co., Inc., Turnpike Rd., 
Westboro, Mass., 


has organized a Sheet Plastic Form- 


small-lot stampers, 


ing Dept. The new department will 
supply formed plastic sheet covers, 


cases, and deep drawn parts 


Rogers Corp. changed its address 
on August 1. On that day, Goodyear, 
Conn., where the company had its 
main plant and general offices, took 


of Rogers, Conn. The 


the name 


Modern Plastics 


change was based on a petition to 
the Post Office Dept. by a majority 
of local boxholders. The company 
has consolidated its administrative 
facilities in Rogers. Plastics manu- 
facturing facilities will be continued 
in Manchester, Conn., where the 
company has been located since 1832 
All mail to the company should be 


addressed to Rogers, Conn. 


Alsteele Engineering Works, Inc.., 
82 Herbert St., Framingham, Mass., 
has appointed Western Molders Sup- 
ply Co., 536 N. Robertson Blvd., Los 
Angeles, Calif., as its West Coast 


representative 


Bradley Container Corp., May- 
nard, Mass., announces that Dick 
Muller has been appointed Midwest 
sales manager and Clint Booth West 
Coast district sales manager. Mr 
Muller was formerly associated with 
Plax Corp. as Chicago district man- 


ager for 61 years 


Reilly Tar & Chemical Corp. has 
opened a new sales office in the 
Green Bldg., 2009 Fannin St., Hous- 
ton 2, Texas, under the supervision 


of Donald Becker. 


Duralastic Products Co., 2075 W 
Lafayette Blvd., Detroit, Mich., has 
retained J. T. and J. H. Libbey, 5432 
Cass Ave 9 


molding 


Detroit, as its custom 
representatives in Michi- 


gan 


Plasticrafters, Inc., 1829 S. 55th 
Ave., Chicago 50, IIl., is a new com- 
pany engaged in molding of all types 
of thermoplastic and thermosetting 
materials. The company’s equipment 
consists of both compression and in- 
jection molding machines. The 
premises are those formerly occu- 
pied by Industrial Plastics Corp. 

James A. Boyajian, president of 
Plasticrafters, has been a_ plastics 
consultant, consulting engineer, and 
is an instructor of plastics engineer- 
ing at Northwestern University and 
has been teaching there for the past 
15 years. 

Dec-Art Process Co., Ine., 349 
Canal Place, N. Y., has 


been recently formed and will spe- 


Bronx 51, 
cialize in  spray-decorating. The 
company is equipped with automatic 
multiple 


spindle- and mask-type 


spraying machines and automatic 


conveyor-type baking machines. 


The Sierracin Corp., 1121 Isabel 
St., Burbank, Calif., announces that 
Douglas G. Wilkings, former opera- 


Modern Plastics 
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_ 
PG GEOL” ® 


THERMOPLASTIC 


DRAPE and 
c) VACUUM FORMING 
MACHINE 


produces a vast range of products 
from more than 20 different materials 





Handles sheets from .005” to Te 
Various standard machine sizes up 
72’ . Spec tals upon request. 
OPENS NEW SALES POTENTIALS FOR 
THOUSANDS OF MARKETABLE PROD- 
UCTS HERETOFORE TOO EXPENSIVE TO 
PRODUCE! 


is to 48" x 


Ihe Auto-Vac is the greatest ma 
chine deve lopme nt of the century! 
Just glance at the items illustrated 
made on an Auto-Vac, You just 
can’t ignore the tremendous im- 
pact Auto-Vac will make in plastic 
ibricating 


push button control 

low initial investment 
occupies minimum floor space 
immediate production samples 
no skilled help required 


high speed mass production 





change from Drape to 
Straight Vacuum—quickly 
male or female molds 


ALL PRODUCED ON 
AN AUTO-VAC 


AUTO-VAC COMPANY 


Manufacturers of Fine Vacuum Forming Equipment 
2120-1 Post Road Fairtield, Conn. Phone: 9-8338 
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EXACT WEIGHT 
Precision Weigh-Feeder 
for Injection Molders 


... Saves Material and Labor 
... Improves Product Quality 
... Increases Molding Speed 


EXACI 


pro duction 


charge, with an 
] 


Precise weighing of each 
WEIGHT Weigh-Feeder, 
good-looking parts—with a minimum of short 
Higher 
used, reducing the tendency of parts to stick in the mold 
All EXACT WEIGHT Weigh-Feeders offer visible frac 


weight 


results in increase 
ot strong, 


shots and flashing mold temperatures can be 


tional-ounce indication of every charge. This 


makes setting up or change-over fast and easy. Optional 
equipment includes: Awtomatic Compensator for all 
ypper Dryer; and T otally-inclosed Construction, 
with hinged plastic panels on two sides for clear visibility 


1 and beam. EXACT WEIGHT Weigh 


Wcator, poise, 
all injection molding machines and are avail 


mode ls; H 


of in 
Feeders fit 
able in a range of capacities from two ounces t 


ounces. Write for 


lack Weight 


Better quality control soales 


Better cost control 


THE EXACT WEIGHT SCALE COMPANY 


919 W. Fifth Avenue, Columbus 8, Ohio 
2920 Bloor St. W., Toronto 18, Canada 


de tails 
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THE PLASTISCOPE 





tlons manager, has been elected vice 
president and William W. Benson, 
Jr., treasurer of the company, has 
been elected to the additional office 
Wilkings 17 
years in the plastics business, he has 
Plastic 
Plastics Co., and 


of secretary. During Mi 


been associated with New 
Corp., Olympic 
Calresin Corp 


Southwestern Plastic Pipe Co. has 
sold its common stock to Texas Vit- 
rified Pipe Co., Mineral Wells, Tex- 
as. Southwestern will operate as a 
division of Texas Vitrified, produce: 


of vitrified clay products 


Marbon Corp., Gary, Ind., an- 
nounces that Dr. Andrew P. Ting 
and 7 sl 


| 
added to the 


Alexander have been 
company 's chemical 
Marbon, a 
Borg-Warner, pro- 


high-stvrense esins for the 


research laboratories 


subsidiary of 
duces 
rubbe1 


plastics paint, and rubber- 


to-metal adhesives industries 


Chemical Co., Dwight 


Kansas City 5, Mo., has ap- 


Spencer 
Bldg.., 
pointed three district sales managers 
to head its new district sales opera- 
industrial chemicals in 


Kansas City, and Chi- 


tions ror 
New York, 
cago The 


reorganization signals 


Spencer’s planned entry into the 
polyethylene field and general ex- 
pansion in industrial chemicals 
The new territory heads are 
George N. Olson as New York dis- 
trict sales manager, Howard Milling- 
ton as Kansas City district sales 
manager, and H. R. “Dick” Bishop 
manager for the 
Northcentral district of Chicago. Mi 
Olson has been with the company’s 
Industrial Chemical Sales Dept 
since 1948; Mr. Millington joined 
Spencer in 1942 as a technician at 
the Jayhawk Works in Pittsburg, 
Kan.: and M1 Bishop comes to the 
company from Armour Chemical 


Diy 


as district sales 


Du Pont has transferred Norman 
W. Todd and Dr. Harold C. Barker 
Polychemical Dept.’s re- 
search staff to the department’s sales 
Todd and Di 


Barket have been scheduled to join 


from its 
service section Mi 
and chemists to 


other engineers 


stud, plastics fabrication in the de- 


266 


partment’s new $3 million sales 
service laboratory now under con- 


struction in Wilmington, Del. 


Bakelite Co., a Div. of Union Car- 
bide and Carbon Corp., 260 Madison 
Ave., New York 16, N. Y., has en- 
tered into an experimental licensing 
agreement with Elastomer Chemical 
Corp., Newark, N. J., 


ents held by Elastomer for foaming 


under the pat- 


vinyl resin plastisols 

Bakelite has been licensed under 
Elastomer’s patents for experimental 
purposes and is prepared to work 
cooperatively with all other licen- 
sees under those patents in the com- 
mercial application of Bakelite vinyl 


resins to this newly developing field 


I. B. Kleinert Rubber Co., 485 
Fifth Ave., New York 17, N. Y., an- 
Harry A. 
Kleinert, Henry J. Fine, and LeRoy 
Clayfield as new directors of the 
Mr. Kleinert 


organization in 1927 and since 1942 


nounces the election of 


company joined the 
has been superintendent of Klein- 
ert’s plant in College Point, N. Y. He 
succeeds his father, Harry I. Klein- 
ert, on the board, who has been a 
director for 28 years. Mr. Fine, who 
has been with the company for 19 
years, is production manager of the 
College Point plant. Mr. Clayfield, 
merchandise manager, has been with 


the firm since 1930 


Fiber Glass Div., Libbey-Owens- 
Ford Glass Co., Toledo, Ohio, an- 
nounces the following promotions 

James J. Secor, Jr., formerly with 
the New York district office, has 
been appointed Philadelphia dis- 
trict manager; Chester E. Shepperly, 
former field representative for in- 
dustrial sales of flat glass in Dayton, 
Ohio, has been transferred to the 
Fiber Glass Div 
the Boston, Mass.., 
G. O. Hartzell, formerly a Toledo 
field representative, is now manage! 


of that office 


and will supervise 


district office: and 


Molded Fiber Glass Body Co., 
1601 Benefit Ave., Ashtabula, Ohio, 
announces the election of the fol- 
lowing officers: Robert S. Morrison, 
president; Morgan Martin, vice 
president in charge of engineering 
Robert L. Wiese, vice president in 


Modern Plastics 


Theodore 
and Mrs. 


charge of manufacturing: 
E. Warren, 
Mary A. Domizi, treasure! 


secretary; 


Consoweld Corp., Wisconsin Rap- 
ids, Wis., 
gional field representatives as fol- 
lows: Don H. 


named representative for the North 


has appointed three re- 


Farrish has been 
Central states, Tom F. Davies fo: 
nine West Coast states, and Pressley 
Walker for the Southeastern states 


PERSONAL 


Dr. Augustus B. Kinzel has been 
appointed director of research of 
Union Carbide and Carbon Corp., 30 
E. 42nd St., New York 17, N. Y. He 
will be responsible for the adminis- 
tration and coordination of the re- 
search activities of all divisions of 


Union Carbide 


Alan S. Cole, 
president of Mopern Ptastics and 


executive vice 


other Breskin Publications, has been 
named a member of the board of 


directors of the Associated Business 


Publications 


J. A. Cooper, 6516 Kenview Di 
Cincinnati, Ohio, has joined Detroit 
Plastic Products Co., 21614 Groes- 
Detroit, Mich., as 


a sales representative. He will han- 


beck Highway, E 
dle industrial accounts in and 


around the Cincinnati area 


Robert E. Munsell has joined 
American Resinous Chemicals Corp., 
Mass., as New England 
technical representative. Mr. Mun- 
sell has been in charge of technical 
development of Stein-Hall & Co.'s 


Latex Compounding Dept. for sev- 


Peabody, 


eral years 


Roy T. Hanson, formerly assistant 
manager of Borden Co.'s West Coast 
operations, has been named Western 
manager of the company’s Chemical 
Div. He succeeds William R. Moffitt, 
who was recently appointed a vice 
president and technical director of 
the division, with headquarters at 
the main office, 350 Madison Ave., 


New York 17, N. Y 


Arthur P. Schulze is now manage: 
of public relations and advertising 
of Diamond Alkali Co., 300 Union 
Bldg., Cleveland 14, 
Ohio. Mr. Schulze was formerly af- 
filiated with Hill and Knowlton. 


Commerce 


Donald G. Marshall has been ap- 
pointed electronics development en- 
gineer on the engineering staff of 
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ETHYL CHLORIDE 
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EXTRACTION 


ETHYLENE 





Polyethylene in 1955... 


ETHYL ALCOHOL 


In the Spring of 1955, National Petro- 
Chemicals Corporation will become a large- 
scale polyethylene supplier, marketing the trade 
marked product “Petrothene” on long-term 
contract basis. 

Petro’s highly integrated operations — proces- 
sing natural gas to high purity ethylene and in 
1955 to polyethylene — will be conducive to the 
maintenance of stable polymer synthesis condi- 
tions. Thus, customers will be assured of a steady 
supply of quality polyethylene for their specific 
requirements. 





POLYETHYLENE 


The flow diagram above shows the Petro plant 
in its entirety. Natural gas is extracted from Pan- 
handle Eastern’s pipeline and fractionated. Pro- 
pane and butanes feed the LPG market. Ethane is 
cracked to ethylene which in turn is converted to 
ethyl chloride or ethyl alcohol, or in 1955 to 
polyethylene. 

As your markets expand, Petro will be in there 
with increased quantities of quality polymer to 
meet your needs. Consult with us now on your 
future requirements of “the world’s first billion- 
pound plastic.” 


“PETROTHENE”— THE POLYETHYLENE FOR TOMORROW 





c O R P O 


A T I O N 


A joint enterprise of National Distillers Products Corporation and Panhandle Eastern Pipeline Company 


99 PARK AVENUE, 
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NEW YORK 16, N. Y. 
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Exact Weight Scale Co., Columbus, 
Ohio. Much of Mr. Marshall’s work 
will be concerned with development 
of special electronic scales for the 
plastics and plastics molding indus- 
tries. 

Jack T. D. Cornwell has been ap- 
pointed advertising and sales promo- 
tion manager of Celanese Corp. of 
America’s Chemical Div., 180 Madi- 
son Ave., New York 16, N. Y. Mr 
Cornwell previously had been with 
Hazard Advertising Co..since 1946 
as account executive supervising ad- 
vertising and sales promotion ac- 
tivities for leading producers of in- 
dustrial and organic chemicals 

Walter E. 


named sales manager of the Dry 


Coleman has_ been 


Color Dept. of Zinsser & Co., Inc., 
Hastings-on-Hudson 6, N. Y. M: 
Coleman was formerly connected 


with Reichhold Chemicals, Inc 


David A. Foxman has joined Ab- 
bey Record Mfg. Co., 1 Central Ave., 
East Newark, N. J., as executive 
vice president. Mr. Foxman was 
formerly production head of the 
Eastern Div. of Allied Record Manu- 
facturing Co., Inc. He is a well- 


known authority in the plastics 
record industry and has been a con- 
sultant in the establishment of sev- 
eral of the 


the country 


better known plants in 


Jr... has 
Co.’s 


purchasing agent. He 


Hudson, 
Cyanamid 


Freeman B. 
joined American 
Resins Div. as 
was formerly associated with U. S 
Rubber Co. for 10 years as a senior 
buyer of chemicals for raw mate- 


rials 


Anthony C. Kupris is now general 
advertising manager of R. M. Hol- 
lingshead Corp., Camden, N. J. He 
replaces R. E. Conley 


who has re- 

Burchard M. Day has joined The 
Carborundum Co., Niagara Falls, 
N. Y., as advertising manage! His 


previous affiliation was with Mc- 
Graw-Hill Publishing Co 


Richard T. Clark has been named 
director of sales for raw materials of 
Monsanto Chemical 
Div., Springfield, Mass. M1 


Plastics 
Clark 


Co.'s 
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was formerly district manager of 
Monsanto’s Inorganic Chemicals 


Div. in San Francisco, Calif. 


Archie F. Wilson is now director 
of manufacturing of The Hydraulic 
Press Mfg. Co., Mount Gilead, Ohio. 
He was previously associated with 
Mather Stock Car Co., Chicago, IIlL., 
as manager of plant operations, 
where he supervised operations of 
the company’s eight plants through- 
out the country 


Melvin Helitzer, former director 
of public relations of Toy Guidance 
Council, Inc., has been appointed to 
the new post of director of public 
relations of Ideal Toy Corp., 200 


Fifth Ave., New York 10, N. Y. 


Lee H. Pelzman has been named 
director of design of Commonwealth 
Plastics Corp.., Mass 
Mr. Pelzman will continue in his 


Leominster, 


capacity as chairman of the board 
of American Tool & Finding Co., 


Inc., Providence, R. I 


W. C. Schade, formerly of Olin 
Industries, Inc., New Haven, Conn., 
has been appointed executive vice 
president and general manager of 


Ball Brothers Co., Inc., Muncie, Ind. 


Allen W. Schmidt is now advertis- 
ing and sales promotion manager of 
Resin Industries, Santa 
Calif 


Barbara, 


Fred W. Troester has joined the 
sales staff of The M. W. Kellogg Co. 
in Los Angeles, Calif. He will handle 
sales of Kellogg’s fluorocarbon ma- 
terials in the Pacific Coast area. Mr. 
Troester was formerly East Coast 
representative of Rezolin, Inc., Los 
Angeles, handling phenolic casting 
resins used in aircraft and automo- 


tive tooling 


Correction 

AST month this column reported 
rT C. F 

Mastercraft 

as a representative to handle their 


Galehouse had joined 
Research Laboratories 
Tameco vacuum forming machines 
That company’s correct address is 
619 W. 45th St., New York 19, N. Y. 
The address given in error was that 
of Mastercraft Plastics Co., Inc., now 
located at 95-01 150th St., Ja- 
maica, N. Y. The latter company, 


molders and vacuum formers, re- 
cently moved across the street from 
its old address at 95-32 150th St. 
Deceased 

Alfred A. Morse, advertising man- 
ager of Peerless Roll Leaf Co., Inc., 
Union City, N. J. Mr. Morse, who 
was widely known in the packaging, 
plastics, and graphic arts field, had 
y 


completed 25 years of service with 


Peerless this veal 


MEETINGS 


Sept. 12 — Commercial Chemical 
Development Assn., Dinner Meet- 
ing, Hotel Statler, New York, N. Y 


Sept. 12-16— American Institute 
of Chemical Engineers, Meeting, Ho- 


tel Colorado, 
Colo. 


Glenwood Springs, 


Sept. 12-17 — American Chemical 
Society, 126th National Meeting, 
Hotel Statler, New York, N. Y. 

Sept. 21-23 
Stress 
Meeting and Exhibition in Conjunc- 
tion With First International Instru- 
ment Congress and_ Exposition, 
Bellevue-Stratford Hotel, Philadel- 
phia, Pa. 


Society for Experi- 


mental Analysis, Annual 


Sept. 23-26 — Packaging Machin- 
ery Manufacturers Institute, Twen- 
ty-second Annual Meeting, Grove 


Park Inn, Asheville, N. C. 
Oct. 7-8 
Development Assn., 
Meeting, Bedford 
Bedford, Pa 


-Commercial Chemical 
Annual Fall 
Hotel, 


Springs 


Oct. 7-9 — International 
Congress, Oslo, Norway 
siring to attend should address the 
Secretariat: Norsk 
Plastindustri, Munkedamsveien 53 B 
Oslo. 


Plastics 


Those de- 


Forening for 


Oct. 12-15 Chicago Section of 
the American Chemical Society, 
Eighth National Chemical Exposi- 
tion, Chicago 
Ill 

Oct. 26 


ing Chemists and Chemical 


Coliseum, Chicago, 
Association of Consult- 
Engi- 
neers, Inc., Annual Symposium and 
Banquet, Hotel Belmont Plaza, New 
York, N. Y. 

Nov. 9-11 Packaging 
tion of Canada, Third Canadian 
National Packaging Exposition, CNE 
Automotive Bldg., Toronto, Ontario, 


Associa- 


Canada. 
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Selected by 
the Newark 
Die Company 
for this large 


plastic mold... 
a 





Photograph—courtesy of 
Newark Die Company 


\ 
precipitation-hardened die steel 


Because of its unique properties, Latrobe’s CASCADE precipita- 
tion-hardened die steel was selected by Newark Die Co. as the 
best possible steel for this large mold used to form the handsome 


Branch Offices grills for Philco Air Conditioning units. 

and Warchouses 
Boston Buffalo Chicago Cascade’s outstanding machining and finishing properties 
Cleveland Dayt Detroit ° ° e ° 
Sdeciak ta Mean Matias together with its high strength and uniform hardness throughout 
es Se. eee large blocks make it the best choice for prehardened plastic molds. 
St. Louis St. Paul Toledo 

Sales Agents Call your Latrobe representative or write for complete 
Atlanta Charlotte Dallas Denver data today! 


Houston Salt Lake City Wichite 
European Offices 


Geneva Brussels Paris Milan 
Rotterdam Dusseldorf 


STEEL COMPANY 
LATROBE, PA. 
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CLASSIFIED ADVERTISEMENTS 


MODERN PLASTICS reserves the right to accept, reject or censor classified copy. 
EMPLOYMENT * BUSINESS OPPORTUNITIES * EQUIPMENT (used or resale only) 





MACHINERY and EQUIPMENT 
FOR SALE 





HYDRAULIC PRESSES: 1—Erie Belt Press, 
1242 Tons, 2—8” openings, 18’-0"x52”" Steel 
Steam Platens, 6 rams—30” dia. x 16” stroke 
1—Birdsboro, 2000 Tons, down-acting ram 34” 
dia. x 14” stroke, 48” DLO, 42x42” bed area. 
I—HPM, 750 Tons, down-acting, ram 28” dia. 
x 43” stroke, 72” DLO, 59x44” bed area, MD 
low and high pressure pumps and accumulator 
system. I1—Clearing, 500/1500 Tons, completely 
self-contained with controls for manual or 
automatic operation, suitable for compression 
and injection molding 1—Baldwin-South- 
wark, 400 Tons, Slab-side, 30°x30" Steel 
Steam Platens, 23” DLO, ram 21x17” stroke. 
I—Farrel, 393 Tons, 48x48” Steam Platens, 
2—15” openings, 4 rams 10” dia. x 24” stroke, 
approx 15” per opening I—Baldwin-South- 
wark, 200 Tons, opening, 20x20" Steel 
Steam Platens, ram 12” x 20” stroke, 3500 PSI 
Seuthwark, 200 Tons, 2-opening, 30x30” Steel 
Steam Platens, ram 14”x14”" stroke. 1—Thropp, 
150 Tons, 36°x36" Steel Steam Platens, 15” 
DLO ram 14x12” stroke. 1 Watson-Stillman, 
100 Tons down-acting ram llVex9lo”"x6” 
stroke, 22x20" bed, 24” DLO, self-contained, 
15 HP MD Vickers pump. Unit practically new. 
I—W atson-Stillman, 100 Tons, 11% "x12" Plat- 
ens, 2246" DLO. ram—8" dia. x 15” stroke. com- 
plete with 3 HP MD Pump. 1—HPM, 100 Tons, 
IS’x18” Platen Area, ram—S8” dia. x 18” 

















stroke, 30° DLO, steel cylinder—1000 PSI 
2—Burroughs, 75 Tons, down-acting, 1712’’x 
17” Electric-Heated Platens, 1312” DLO, ram 
—8” dia. x 10” stroke, complete with 7!2 HP 


MD Oilgear Pump. 1—HPM, 35 Tons, down- 
acting ram 6” dia. x 6” stroke, 15” DLO, 
12”’x6" bed area, self-contained. 1—Northern, 
20 Tons, model 20-G, 18x12” bed, 8” throat, 
12” DLO, 12” stroke, 5 HP MD Pump, con- 
trols. 1—Indusco Laboratory Press, 12 Tons, 
hand operated, 8x8” Electrically Heated 
Platens. New. INJECTION MOLDING MA- 
CHINES: 1—Plasticor Vertical 2 oz., Electric 
Heated, Hand Operated. !1—HPM Horizontal 
Model 54, 2 oz., 22 Ton Clamp, 12 Ton In- 
jection, Manual Control, Oil Heated. 2—HPM 
Model 200-H, 9 oz., 200 Ton Clamp, 31 Ton 
Injection, Electrically Heated, Full Controls, 
Excellent Condition, in operation. 2—Impco 
Model VF-822A, 22 oz., 350 Ton Clamp, 100 
Ton Injection, Electrically Heated, Full Con- 
trols, Excellent Condition. In operation. Also: 
Plastics and Rubber Extruders, Mills, Mixers, 
Grinders, Injection Molding Machines, Pumps, 
Valves, Platens, etc. JOHNSON MACHINERY 
COMPANY, 683-M Frelinghuysen Ave., New- 
ark 5, New Jersey. Tel.: Blgelow 8-2500. What 
have you for sale? What are you looking for? 








FOR SALE: Leominster & oz. Injection Mold- 
ing Machine complete late type. Plastic and 
Rubber Equipment. Farrel 16x48", 15x36” 
and 6x12", 2 roll mills. Mills and Calenders 
up to 84”. New Seco 6”x12" and 6x16" Lab. 
Mixing Mills and Calenders. Rubber & Plastic 
Extruders. Stokes «280, 4” dia. Preform Ma- 
chine. HPM 200 ton 30” x 48” Platens. 350 
ton 22x24". New Loomis 340 ton, 24°x56” 
platens. Southwark 350 ton, 42x24” platens. 
200 ton Brunswick 21x21” Platens, 14” Ram 
Record Presses. 100 ton 24”°x24". Elmes 75 ton 
30x36". Also presses Lab. to 2000 tons from 
12’x12” to 48x48". Hydr. Oil Pumps. Gould 75 
HP motor Dr. 2 stage Centrif. Pump 250 

W.P. W.S. 4 Pler. High and Low Pressure 
Hydr. Pump. Elmes Hor. 4 Plgr. 4500 Ibs. and 
5500 Ibs. Hydr. Accumulators. Stokes Automa- 
tic Molding Presses. Rotary & Single Punch 
Preform Tablet Machine '2” to 4”. Injection 
Molding Machines | oz. to 32 oz. Baker Per- 
kins Jacketed Mixers 100, 50, and 9 gal. Plastic 
Grinders. Heavy duty mixers, grinders pulver- 
izers, gas boilers, etc. Partial listing. We 
buy your surplus machinery. STEIN EQUIP- 
MENT CO., 107-8th Street, Brooklyn 15, N.Y. 
STerling 8-1944. 


FOR SALE: Plastic Moulding Machines, very 
reasonably priced: 2 used 8 oz. injection 
moulding machines in good working condition. 
May be seen in operation, VAN BRODE 
MILLING CO., INC., Clinton, Mass. Phone: 
Clinton 21990. 


(5) NEW WATSON-STILLMAN EJECTION 
Molding Heating Chambers, one four ounce, 
one six ounce, two eight ounce, one sixteen 
ounce. Price one third the cost of new. New 
75 ton presses, size 22x22, 10” ram, 10” stroke, 
$1100 each, ten day delivery f.o.b. Brooklyn, 

w York, one or more can be obtained. 


Ne 
HYDRAULIC SAL-PRESS CO., INC., 388 


Warren Street, Bklyn., N.Y 





AVAILABLE AT BARGAIN PRICES 
Colton 2RP and 3RP 10-35 Rotary & #:! 
Tablet Machines. Rotex, Tyler Tum-mer, 
Selectro, Robinson, Raymond, Gayco, Great 
Western Sifters. Mikro Bantam, ISH, 2TH, 
3W, 4TH Pulverizers; Schutz O'Neill Mills. 
Baker Perkins Heavy Duty Steam Jacketed, 
Double Arm, from 12 to 200 gal., Mixers 
(Unidor and Vacuum also). J. H. Day, 
from 3, up to 100 gal., Imperial and Cin- 
cinnatus D. A. Jacketed, Sigma Blade 
Mixers. Day, Robinson, Munson Dry Pow- 
der Mixers, 15 to 10,000 Ibs., all sizes. 
F. J. Stokes RBB Rotary and R_ Tablet 
Machines. Package Machy. FA, FA4, Miller, 
Hayssen, Scandia, Oliver Auto. Wrappers. 
REBUILT AND GUARANTEED—This is 
only a partial list. Over 5000 machines in 
stock—available for immediate delivery. 
Tell us your machinery requirements. 
UNION STANDARD EQUIPMENT CO. 
318-322 Lafayette St., New York 12, N. Y. 














SAVE WITH GUARANTEED REBUILT 
EQUIPMENT: Hydraulic Presses: 2 new R.D. 
Wood 500 ton 54°x26” platen, nar”, 2a” 
ram, 475 tons; 2-7 opening 27”x27", 18” ram, 
565 tons; 24”%x24" 12” ram, 170 tons; 24x20” 
10” ram, 118 tons; 20°x20" 10” ram, 118 tons; 
20”x20” 10” ram, 200 tons; 30°x20" 8” ram, 
7 24”°x20” 8” ram, 75 tons; 14x14” 
8” ram, 75 tons; 15”x15” 8” ram, 75 tons; 
2-19”"x24” 10” rams, 78 tons; 12”x12” 612” 
ram, 50 tons; 14”%x14" 8” ram, 50 tons; 8”x 
9b2" 412” ram, 20 tons; 16x16" 342” rams, 
12 tons; PREFORM PRES: Colton 52 T, 
Reeves Drive and Motor, late type Stokes 
Model T; LABORATORY PRESSES: Carver 
& Watson Stillman Units; NEW UNIVERSAI 
DUAL PUMPING UNITS: 3-15 HP: NEW 
LABORATORY MILLS, and CALENDERS; 
EXTRUDER; Modern Plastic late type 
tho"; ACCUMULATOR; HPM 6” ram 25007, 
also Mixers, Vuleanizers, Injection Molding 
Machines, ete. UNIVERSAI HYDRAULIC 
MACHINERY CO. INC., 285 Hudson Street, 
New York 13, N. Y. 











5 tons; 





FOR SALE: 1—F.B. 32x92” inverted-L 4 Roll 
Calender, reduction drive, d.c. vari-speed motor ; 
I—Adamson 5’x28’ Vuleanizer, quick-opening 
door, A.S.M.E.; 1—5’x12’ quick-opening door, 
25 psi. 1—Royle 4 Extruder, motor driven. 
i—6’x12” Laboratory Mill, m.d. 1—Ball & Jew- 
ell 2 Rotary Cutter, 15 h.p. moter. 3—-*2s 
Devine Vac. Shelf Dryers, 19—59"x78”" shelves, 
complete. 1—Farrel-Birmingham 16x13” ; 
Roll Calender. 4—Hymac 150 ton 18”x18” 
Hydraulic presses, electric: heated platens, 
9” dia. rams. 1—Farrel 20’x22"x60" mill, top 
cap frame, falk reduction drive, 100 h.p. 
motor. 2—Farrel 16x42” Mills with reduction 
drive and 100 h.p. motor. Also other sizes: 
Hydraulic Presses, Tubers, Banbury Mixers, 
Mills, Vulcanizers, Calenders, Pellet Presses, 
Cutters. Send us your inquiries. What have 
you for sale? CONSOLIDATED PRODUCTS 
CO., INC., 50 Bloomfield Street, Hoboken, 
N. J. HOboken 3-4425. N. ¥ rel.: BArclay 
7-0600. 








FOR SALE: Automatic, coin operated, coffee 
dispensing machine. Serves coffee black, with 
sugar, cream or both. Ideal for building em- 
ployee morale. Reduces time for “coffee 
break". In good operating condition. Reason- 
able. Reply Box 2147, Modern Plastics. 


FOR SALE: Hobbing Press 800 Ton W.S. (2) 
300 Ton W.S. Presses 20x20 & 29x24 Platens. 
140 Ton W.S. 22x16 Platen. 85 Ton Waterbury 
Farrel 20x24 Platen. 63 Ton Press 15x15 
Platen with Pullback Cyls. 9, 8, 4, Oz. In- 
jection Molding Machines. 15 Ton Lab. Press- 
es 10x8 Platen. 10 Ton Lab. Presses 6x6 
Platen. Ball & Jewell Plastic Grinders. Stan- 
dard Mystic Embossing Presses, Accumulators, 
Pumps, Valves. Many other Presses—Send For 
Bulletin. New Presses Built to Suit Your 
Requirements. AARON MACHINERY CO., 
INC., 45 Crosby St., New York 12, N. Y. 
rel. WOrth 4-8233. 


FOR SALE: Elmes Hydraulic Press, 30 ton 
capacity, 12” 12” platen, 6” stroke, 10” day- 
lite, air oper: gravity return, used, good 
condition. Brookfield Viscometer, 
Model L.U.F., Serial No. 4049, with case and 
extra spindle, new condition. $175.00. Wood 
Welder, Model W. P., 15 amp., 3418 B.T.U., 
with Booster unit and welding head, used, 
good condition. $250.00. RIPPOLITE PLAS- 
ric PRODUCTS, INC., 3910 Cohasset Street, 
Burbank, California. 








FOR SALE 
One complete set up for extrusion. One 
2'2” National Rubber machine with oil 
heater and drive; one conveyor 5” channel 
complete with drive and motor. This 
equipment in excellent shape. Can be seen 
in operation by contacting owners through 
Box 2122, Modern Plastics. 








KUX MODEL 25 AND STOKES RD3 Rotary 
Presses; B & J Rotary Cutters Il’. and 
Standard Ideal; Mikro Pulverizers Bantam, 
1-SH, 2-SI, 2-TH: B.P. 50 HP; 50 gal. 
Sigma Blade Jacketed Mixer: W & P 100 gal. 
Mixer and 1 qt. and 10 gal. Stainless Steel 
Mixers. Large stock steel and stainless steel 
tanks and kettles. PERRY EQUIPMENT 
CORP., 1429 N. 6th St.. Philadelphia 22, Pa. 





FOR SALE: 48 ounce Watson-Stillman, 1952. 
is ounce DeMattia, new. 22 ounce Impco ver- 
tical, $10,500. 20 ounce Lester, new 1950, 
$16,000. 16 ounce H.P.M., $11,000. 16 ounce 
Reed-Prentice, new 1950. 12 ounce Crown Mold- 
master, $10,500. 12 ounce Lester w 16 oz. 
cylinder, &S ounce Reed-Prentice, 1946, $8,500. 
8 ounce Reed-Prentice, double link, $6,500. 
S ounce Lester, 1949, $8,000. 8 ounce Leom- 
inster, $5,000. 4 ounce Impco, $8,000. 4 ounce 
Lester, $3,500. 4 ounce Lester, Vertical. 4 
ounce Acme, new. 2 ounce Watson-Stliiman, 
vertical, almost new. ACME MACHINERY 
MFG. CO., 102 Grove St., Worcester, Mass 


FOR SALE: 3 Colton 5/2T preform presses, 
3” max. diameter; 1—500 ton French oil mill 
hydraulic press, 36” x 48”, 24” ram; 1—1200 
stainless steel jacketed ribbon blender; 2 Ball 
& Jewell rotary cutters 1 HP and 5 HP; 
1 Hartig 1'4” electric extruder. Also mixers, 
mills presses, ete. CHEMICAL & PROCESS 
MACHINERY CORP., 146 Grand St., New 
York 13, N. Y. Tel: WOrth 6-3430. 





FOR SALE 
One 8-ounce Reed-Prentice Injection Mold- 
ing Machine 5 years old. Has always re- 
ceived perfect maintenance and is in ex- 
cellent operating condition. 
STANLEY BERG & CO. 
Frick Bldg... Pittsburgh, Pa. 














FOR SALE 
Two 12-ounce and two 16-ounce Watson- 
Stillman Injection Molding Machines 5 
years old. Have always received perfect 
maintenance and are in excellent operating 
condition. 
STANLEY BERG & CO. 

Frick Bldg. Pittsburgh, Pa. 











FOR SALE: Injection Presses: 4, 8, 16 & 22 
oz. Reeds, 4, 9, 16 oz HPM, 15 oz. Crown 
Moldmaster, 3 oz. Moslo, 1 oz. VanDorn. Scrap- 
grinders, Ovens. Compression & Transfer 
presses: 50, 100, 250 tons. Stokes Standard 
Transfer 258. Preform presses. 42” Slitting 
& Rewind machine. 3 HP Gasboilers. McBeth 
Daylite Test-booth Equipment to be inspected 
in operation. List your surplus equipment 
with me. JUSTIN ZENNER, 823 Waveland 
Ave., Chicago 13, IIL. 








FOR SALE: One factory reconditioned 8 oz. 
Reed-Prentice cylinder not used since recon- 
ditioning. Price $750.00. Reply Box 2120, Mod- 
ern Plastics. 








HYDRAU LI¢ PRESSES | rebuilt, repaired. 
Used presses from laboratory to 1000 tons 
standard and special, molding and hobbing 
presses, etc. Used pumping units up to 10,000 
p.s.i. all capacities. CLIFTON HYDRAULIC 
PRESS CO., 291 Alwood Rd. P.O. Box 325, 
Clifton, New Jersey 


FOR SALE: Stainless Steel Rotary Dryer, 
Link Belt Co., 5'2’x16’, No. 502-16, with ali 
auxiliary equipment. Roto Louvre type. Reply 
Box 2149, Modern Plastics. 


FOR SALE: Two 1953 Crown 12 oz. pre- 
plasticising presses $25,000 for the two. Reply 
Box 2118, Modern Plasties. 





FOR SALE 
One 4 ounce and one & ounce 
Reed Prentice Molding Machines. 
F. J. KIRK MOLDING CO., INC, 
Clinton, Mass. Tel.: Clinton 1871 
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SETTING 


New Standards 


ee, VALUE 


Ferro’s Fiber Glass 


UNIFORMAT 


WITH 


SILANE SIZE 


now at no extra cost 


1. setter Molding properties 
THROUGH 


* Greater Uniformity 
¢ Greater Wettability 


¢ Greater Compacting Action 


2. setter Product properties 
THROUGH 


¢ Improved Color 
¢ “Silane” Sizes 


e Even Mat Pattern 








Despite its obvious superiority, Ferro’s UNIFOR- 
MAT costs no more than competitive materials. 


Write for further details and samples! 
FERRO CORPORATION 
Fiber Glass. Divisiow 


200 WOODYCREST AVE. 
NASHVILLE 20, TENN. 
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LATROBE, PA. 











AUTOMATIC 


2-3 Ounces 

Low Pressure Closing 
Fully Hydraulic 

15” Clamp Stroke 


Capacity—60 pounds/hour 


This is a high speed injection molding 
machine for automatic, single cycle or 
manual operation. Features low 
pressure Closing, adjustable 

clamp stroke and cushion 


both ends. All parts easily 


MEDC 


IMPROVED 


MACHINERY Inc 
NASHUA, NEW HAMPSHIRE. 


accessible for opera- 
tion and mainte- 
nance, 

Write for com- 

plete infor- 


mation. 
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MACHINERY and EQUIPMENT 
WANTED 





WANTED: Plant or Machinery’ including 
Rubber Mills, Hydraulic presses, Sturdy mix- 


ers, Calenders, Banbury mixers, Pulverizers, 


Grinders, Rotary cutters, Extruders, Screens, 
Injection Molding machines, Dryers. CON- 
SOLIDATED PRODUCTS CO. INC., 50 
Bloomfield Street, Hoboken, N.J. HOboken 
$-4425. N.Y. Tel.: BArclay 7-0600. 


WANTED: No. 3 Banbury Mixer, Calender, 
Extruder, 4 oz. Injection Molding Machine. 
Advise where can inspect. Reply Box 2150, 
Modern Plastics. 





MATERIALS FOR SALE 








FOR SALE: 

20,000 Ibs Virgin Copper Polystyrene; 
25,000 Ibs. Virgin Ivory high impact Poly- 
styrene: Various Colors Reprocessed high 
impact Polystyrene Pellets; 206,000 Ibs. 
Black Reprocessed Butyrate Pellets, also 
Red, Green, Blue, Flesh Pink Butyrate; 
10,000 Ibs. each Red, Blue, Green Reproc- 
essed Polyethylene Pellets; various Bright 
Colors Reprocessed Acetate Pellets. 
Samples on request. 

\ BAMBERGER 


703 Bedford Ave., 


CORPORATION, 
Brooklyn 6, N. Y. 











lelephone MAin = 5-7450 
FOR SALI RBH vinyl dispersions—232 Ibs. 
VC cadmium red It. C-5060; 734 Ibs. VC cad 


mium red dp. C-5062; VC iron blue C-5045; 
184 Ibs. VC white lead carbonate C-5057; 412 
Ibs. lithol red med. C-5037; 3886 Ibs. resin 
paste TiO. anatase P-30E142. Wilson Prod 
vinyl dispersion—1112 Ibs. VC chrome green 
oxide S-326. Materials offered below market 
CHEMSOI INC., 74 Dod Court, Elizabeth, 
N.J. EL. 3-1369 


MATERIALS WANTED 











WANTED: 
Plastics Scrap in rejects of all kinds, 
ground and unground. Also rejected 


molded pieces and surplus virgin molding 
powders Top prices paid. 
A. BAMBERGER CORPORATION, 
703 Bedford Ave., Brooklyn 6, N. Y. 
Telephone MAin 5-7450. 











ATTENTION! REINFORCED PLASTICS 
MFRs. Record sales producer pioneering 
polyester laminates in the building field, 
wants a new product. Strong dealer and pro- 
fessional following North and South. Have 
practical ideas for needed items. Reply Box 
2151, Modern Plastics. 


WANTED: Plexiglas and Lucite scrap, sal- 
vage and cut-offs, any quantity. DUKE PLAS- 
ricS CORP., 406 Atlantic Ave., Bklyn. 17, 
N. Y. Ulster 8-9413 


MOLDS WANTED 











WEST COAST INJECTION MOLDER 
interested in leasing houseware and toy 
molds for distribution in the eleven west- 
ern states only. Obsolete and current 
items acceptable. Freight on molds paid 
both ways also leasing fee in advance if 
required. Will need molds for approxi- 
mately six weeks only. Molds insured when 
leaving your plant until return. 
Reply Box 2131, Modern Plastics. 











SE 
MOL ‘is WANTED EXCLUSIVELY FOR 
EXPORT. Current inquiries: hinged-lid spec- 


tacle «ases (Reed 10D-8); tableware, utensils, 
novelties (1-2-6-8-12-16 ozs.). Submit full de- 
tails ‘(including commission) on ALL idle, 
excess, GOOD-CONDITION molds for house- 
wares, notions, toys, dolls, etc. Interested 
rental molds size 1394x1594”, 32-4 ozs. 
also for V-Dorn 1 oz. machines. CUMBER- 
LAND STEEL CO., 25 Beaver Street, N.Y. 


BRUSH MOLDS & BRUSH MACHINERY, 
injection molds for ladies, men’s, military, 
nail, toothbrushes, etc. Send particulars & 
samples. Box 1000, REALSERVICE, 110 W. 
Gey Be us 


MOLDS WANTED for Injection Molding. For 
Adult Game Items. Send samples and particu- 
lars. Need Chess, Checkers, Poker Racks, etc. 
Reply Box 2137, Modern Plastics. 





PLANTS FOR SALE 








FOR SALE 
Complete wood flour mill. Capacity 10 tons 
per 24 hours, using nearby supply of pine 
and poplar. For further particulars, reply 
Box 2102, Modern Plastics. 











PLASTIC PLANT For Immediate Sale—Less 
than 50° of Value! Modern, Established, 
Prosperous Mid-West Injection Molding Plant. 
Large Volume Operation—Complete Produc- 
tion Facilities—AAAI Accounts. Consumer 
Products and Custom Molding. Unlimited 
Possibilities For Several Engineers and Operat- 
ing Men To Get Together To Purchase All Or 
Percentage of Interest—Retaining Present 
Staff. No Down Payment. Only $100,000 Cash 
For Working Capital—Balance Long Term 
Based On Percentage Of Sales. Mail inquiries 
only, to: KAMENY ASSOCIATES, ADVER- 
PISING, 21 W. 45th St., New York 36, N.Y. 


HELP WANTED 











VINYL CHEMIST 
Experienced on heavy or light gauge cal- 
endering. All replies handled in strictest 
confidence. 

Reply Box 2132, Modern Plastics. 











SALES ENGINEER—Injection Moldings or 
complete items that require Metal Stampings 
or Screw Machine Parts. Reply Box 2106, 
Modern Plastics. 


PLASTIC SCRAP COMPANY is opening in 
New York-New Jersey area—buy scrap and 
sell compounds. Excellent opportunity to 
grow with expanding organization. Liberal 
salary plus commission. Reply Box 2146, 
Modern Plastics. 


PRODUCTION MAN to set up small depart- 
ment for imbedding objects in clear plastic, 
preferably part time; North Jersey. Address 
P. O. BOX 997, New York 8, N. Y. 


SALES ENGINEER to represent old-estab- 
lished injection molder. Press capacity 4 to 200 
ounces. Tool room, painting, silk screening, 
hot stamping—all conveyorized. Straightline 
assembly. Automatic packaging equipment. 
Prefer experienced men and men with indus- 
trial contacts. Also men controlling one or 
more special deals. Large midwest plant. Give 
complete details. Personal interview to follow. 
Reply Box 2100, Modern Plastics. 





VINYL COLOR MATCHER 
Require man experienced in color matching 
and production color control in vinyl film 
and sheeting operation. 

Reply Box 2107, Modern Plasties. 





PLASTICS EXECUTIVES—$5,000 to 
We have immediate openings with leading na- 
tional concerns for competent men in all 
phases of the Plastics industry. Rapid, confi- 
dential, nationwide service. For application, 
send your name and address to: E. B. Shea, 
Plastics Industry Division, DRAKE ENGI- 
NEERING PERSONNEL, 7 West Madison 
Street, Chicago 2, Illinois. 





DEVELOPMENT ENGINEER — Reinforced 
Plastics. Wanted by large midwestern com- 
pany, man who has had production experience 
on both hand lay-up and matched metal die 
molding and who is capable of estimating costs 
and die design and who can follow job from 
development through to production. Please 
reply fully giving education and experience to 
Box 2133, Modern Plastics. 


WANTED—Experienced man in Philadelphia 
Area specializing in plastic extrusion, stamp- 
ings, or die castings to represent prominent 
and well established custom molder with capa- 
city for large and intricate parts by injection, 
compression, and transfer molding. Please 
reply Box 2127, Modern Plastics. 


EXCELLENT SUPERVISORY OPPORTUNI- 
TY in plastics development field for man with 
imagination and ability to carry assignments 
to completion. Applicant must be familiar 
with properties and methods of evaluation of 
thermoplastics. Knowledge of relationship be- 
tween molecular structure and properties of 
plastics most desirable. Position involves de- 
vising new methods for evaluation of plastics 
and practical interpretation and correlation of 
experimental data. Good opportunity for ad- 
vancement on merit basis. Initial salary com- 
mensurate with training and _ experience. 
Please forward resume of qualifications. Reply 
Box 2125, Modern Plastics. 


POLYESTER FABRICATION ENGINEER: 
We are seeking a man to develop practica 
fabrication techniques and to solve fabric 
problems for our customers using a new 
of Polyester Resins. Knowledge of Hand Lay- 
Up, Bag Molding, and Matched Metal Die 
Techniques are particularly desirable. An ex- 
cellent opportunity in a large progressive 
Chemical Company. Reply PO Box 344, 
Niagara Falls, New York. 








EX TRUSION—Experienced extrusion engineer 
or dye design man for established custom ex- 
trusion house. Should be capable of handling 
special set-ups, various shapes, compounds, and 
independent action. Location metropolitan New 
York. Send full information in first letter. 
Reply Box 2109, Modern Plastics. 


MECHANICAL ENGINEER—VINYL SHEET- 
ING. Medium size vinyl sheeting manufacturer 
desires services of engineer to form engineer- 
ing group. Would prefer some one with ex- 
perience in vinyl film or sheeting manufacture, 
although someone with allied experience will 
be considered. Good working conditions, con- 
siderate management, and challenging prob- 
lems. Mail resume to: KAYE-TEX MFG. 
CORP., Yardville, N. J. 


ENGINEER for reinforced plastic experimen- 
tal and production work. Must have thorough 
knowledge of polyester-fiberglas laminating 
techniques. Bag and matched tooling experi- 
ence particularly desirable. Excellent oppor- 
tunity in an established firm in a southwest- 
ern state. Submit resume of experience and 
salary requirements. Reply Box 2103, Modern 
Plastics. 


GENERAL FOREMAN—Supervise production 
in Northern Ohio Plastics Division of AAA-1 
concern. Experience desirable in thermoplastic 
sheet forming and fabricating and molding of 
reinforced plastics. Will consider man _ with 
good supervisory background in injection and 
compression molding. Must be capable of 
assuming complete responsibility for cost con- 
trol, quality and personnel. Reply Box 2140, 
Modern Plastics. 





POLYESTER RESINS: Attractive salary with 
Profit Participation for individual or team 
thoroughly experienced in both Production and 
Sales. Reply Box 2135, Modern Plastics. 





CHEMIST OR 
CHEMICAL ENGINEER 


with Polyethelene Extrusion Experience. 
Plant Eastern Seaboard desires man with 
complete knowledge and technical know- 
how of all phases of production and plant 
operation. Permanent position with ex- 
cellent opportunity and salary. Send com- 
plete details and resume. 


Reply Box 2123, Modern Plastics 











PLASTIC PRODUCT AND TOOL DESIGN 
ENGINEER wanted by a young growing 
Pennsylvania concern in custom and proprie- 
tary molding of industrial parts. Experience in 
compression and transfer molding desirable. 
Please state experience, age, and family status, 
plus salary desired. Reply Box 2111, Modern 
Plastics. 





PROJECT ENGINEER for nationally 
known manufacturer in Northern Ohio to 
design and develop plastics extruders and 
accessories. Must have ME degree and 
substantial experience in heavy machinery 
design, preferably plastics processing 
equipment, Salary open. Reply Box 2117, 
Modern Plastics, submitting full resume. 











INJECTION MOLDING FOREMAN. Large 
molding company requires experienced man 
for growing department. Should be experi- 
enced in the molding of large sections from 
Polystyrene, and plastic steering wheels from 
Tenite Il material. Must be able to make ad- 
justments of machine cycles, work out molding 
problems, train operators, and maintain pro- 
duction schedules. Give full details such as 
experience, education, and salary expected in 
first letter. Replies will be held in confidence. 
Reply Box 2130, Modern Plastics. 


PLASTIC CHIEF ENGINEER. Midwest injec- 
tion molding plant doing Three Million Dollars 
requires experienced man responsible for esti- 
mating mold costs and mold design, production 
fixtures, customer product development and 
supervise all engineering functions. Salary 
commensurate with ability and experience. 
Unusual opportunity, work with management 
group.Confidential. Reply Box 2101, Modern 
Plastics. 


rECHNICIAN CHEMICAL SPECIALIST 
Management Ebonite and Rubber covering of 
rollers for Cloth Dyeing and Paper Machines 
wanted for North Italy. Submit detailed ex- 
perience. Write to: SPERLING & KUPFER— 
Piazza San Babila 1, Milano / Italy. 


(Continued on page 274) 














PIPETITE-STIK PLASTICS 
e referre ealin ompound 
7 pir ue 0a ens Piping Perforated 
Just rub 3 or more strokes to your 


ACROSS pipe threads. It spreads 
fi 


and fills threads when _ turned Specifications 


When 


plastic sheet or film, or plastic coated 

JOINTS fabrics must permit the passage of air, 

sound or fluid, for ventilating upholstery 

ASSURED covering, moving picture screens, filtering 
or other processes 


“Then 


our perforating facilities are required 
and our 70 years of experience and spe 
cialized equipment can serve you well 


Tell 


. us of your requirements or send us a 
sample of your material and outline your 
“ problem 
@ NON-CORROSIVE I y duty stik Perforations ranging upward from 1/50” 

rOXIC CONTAINS N¢ Accepted and used witl 

LEAD CARLON, PLASTEX, TY é 
e Withstand tem} ture GON, SKYLINE, USCO finite choice of spacing 

riatior f LITE PRIMA and other 
type of p tic piping 


diameter to as large as wanted with in 





If it can be perforated — H & K can perforate it! 





| ees coat The ., el 
“lddlalehiclar. King 
ff LAKE CHEMICAL CO. H PERFORATING ory 
ended 3102 W. Carroll Avenue, Chicago 12, Illinois | 10a Libesty treet We go og 








Plaskolite, Incorporated, specializes in Rugged 


precision workmanship, rugged con- 
struction — for plastic extrusions that 


meet exacting specifications. If you need an ad 


sturdy extrusions, soundly engineered, 
feel free to consult us —as so many 


companies have. Our staff engineers Precise 


welcome special design or production 


 T PLASTIC 
pte ol EXTRUSIONS 


@ Sheeting for vacuum forming 
and other applications. 


@ Experienced in making 


difficult profiles. 


@ Equipped to manufacture oa EB A Ss a4 O a | T f= 
large sections. 
eer eS re OF OR a FAB 
Write for information, us P : N 
suggestions and Acemakt4 Wi Antics 


rice quotations. 
Sr P. O. Box 1497 Columbus, Ohio 
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PLASTICS PLANT SUPT. Nationally known 
plastic concern with 20 injection and extru- 
sion machines is seeking topnotch plant super- 
intendent with thoro knowledge of molding 
techniques, engineering, tool design, finishing, 
production control and can administer and 
direct department heads and 250 employees 
Excellent future. Sound organization. Mr. 
Harry Scheer, pres.. SUPERIOR PLASTICS 
INC., 426 N. Oakley Blvd., Chicago 12, IIL. 





CHEMIST OR CHEMICAL ENGINEER 
Experienced in manufacture of vinyl floor 
tile. Excellent opportunity for personal 
advancement. 

Reply Box 2108, Modern Plastics. 








PLASTIC ENGINEER Large molding com- 
pany requires an experienced man for ex- 
panding injection molding department. Should 
be thoroughly experienced in molding and fin- 
ishing plastic steering wheels. Must be capable 
of training personnel, supervising the setting 
up of any molds, set molding standards, and 
work out new finishing techniques. Excellent 
future for qualified person. Your inquiry will 
receive immediate attention and will be held 
strictly confidential. Send full details, work 
history, and salary required to Box 2129, 
Modern Plastics. 

OUTSTANDING SUPERVISORY OPPOR- 
TUNITY for man with sound background in 
development of thermoplastic products. Must 
possess imagination, ingenuity and ability to 
aggressively carry projects to completion. Also 
must be capable of independently planning, 
evaluating and supervising activities of large 
group engaged in product development and 
improvement, experimental processing and 
properties evaluations of thermoplastic ma- 
terials. Must have sound knowledge of plastics 
processing and testing technology. Definite 
opportunities for advancement on basis of 
demonstrated ability. Initial salary commensu- 
rate with background. Middle Atlantic States 
Area. Please send resume of training and ex- 
perience. Address: Box 2116, Modern Plastics. 


WANTED: YOUNG MAN for chemical engi- 
neering work with two or more years in 
Organic Chemistry in University or technical 
school. Need not be graduate engineer. Reply 
Box 2115, Modern Plastics 


PLASTICS ENGINEER—Product Design, Tool 
Development and Process Engineering for 
parts in formed thermo-plastics and molded 
reinforced materials. Must have ability to 
couple good design with practical tooling and 
production methods. AAA-1l concern in North- 
ern QOhio will consider only those with good 
engineering background in the plastic mate- 
rials mentioned above. Reply Box 2138, Modern 
Plastics. 





SITUATIONS WANTED 





REINFORCED PLASTICS ENGINEERING 
EXECU TIVE—Thoroughly familiar with all 
techniques and phases of manufacturing small 
and = very large objects. Excellent = stress 
analyst and machine designer. Experienced in 
cost estimates, control, and administrative 
supervision. Energetic, inventive, with proven 
record of accomplishments. Presently employed 
with nationally known manufacturing com- 
pany. Seeks top level executive position or op- 
portunity to create or expand reinforced plas- 
tics business. Principals only. Reply Box 2141, 
Modern Plastics. 


VACUUM FORMING—Practical cost conscious 
engineering executive. Thoroughly familiar all 
phases; production, estimating, development 
and sales from .0075 packages to .125 indus- 
trial components. Capable of setting up com- 
plete integrated operation including mold 
making, fabricating, printing, die-cutting, as- 
sembly, ete. Can train personnel and develop 
new techniques and equipment. Well recom- 
mended, recognized expert in field. Highly 
intelligent, personable, adaptable. Will relocate. 
Reply Box 2145, Modern Plastics. 


SALES MANAGER OR REPRESENTATIVE, 
age 30, Harvard College Graduate, Economics- 
Chemistry, Columbia University M.A., 5 years 
sales promotion and advertising experience 
(3 years as Assistant Sales Manager and Ad- 
vertising Manager of nationally known organi- 
zation) 3 years government service, wishes 
connection with plastic pipe manufacturer of- 
fering good future. Excellent references. Reply 
Box 2143, Modern Plastics. 


ENGINEERING CONSULTANT. Have worked 
with every type of slush molding, rotational 
casting, and sectional molding set up. Guar- 
anteed to make each organization self sus- 


taining. Experienced in industrial and novelty 
field, waxes, pattern making, master molds, 
compounding and formulating, etc. Pioneer in 
plastisol field. Reply Box 2110, Modern Plastics. 


ADMINISTRATIVE EXECUTIVE; two engi- 
neering degrees; sixteen years in compression, 
injection and extrusion. Successful experience 
record includes executive administrative man- 
agement, plant management, sales manage- 
ment, toolshop management, personnel man- 
agement, research and development, product 
development, product and mold design, esti- 
mating systems, scheduling systems, ware- 
housing systems, cost analysis and company 
reorganizations. Interested in investing and 
participating in existing molding company. 
Reply Box 2148, Modern Plastics. 


ATTENTION MOLDING POWDER MANU- 
FACTU RERS. Cost conscious Chem Eng 
(BChE) with a Master's degree in Business 
Administration (MBA) seeks position with a 
future in production or administration. Ex- 
perienced in coloring, compounding of ther- 
moplastics on extruders and banbury, color— 
matching, scrap reclaiming, production super- 
vision, production control, and purchasing. 
Married, age 31. Will relocate. Reply Box 2134, 
Modern F'lastics. 


SALES REPRESENTATIVE, 10 years success- 
ful experience in custom molding and fabri- 
cation, wishes to represent producer of high 
quality molded or fabricated parts for electri- 
cal and electronic users. Any specialty con- 
sidered but must be established quality pro- 
ducer. New England area. Commission. Reply 
Box 2139, Modern Plastics. 





SALES AGENTS WANTED 








WANTED: One of the major and most 
aggressive custom injection molding com- 
panies located in the midwest requires the 
services of well established, highly aggres- 
sive manufacturers’ agents. Company will 
establish one each for New York, Penn- 
sylvania, Ohio, Indiana and Minnesota 
areas. Company has a very fine reputation 
throughout the industry and has pioneered 
for the last eight years in the custom 
molding of nylon as well as all other 
thermoplastics. Give all qualifications in 
first letter. 
Reply Box 2126, Modern Plastics 











MANUFACTURER’S SALES REPRESENTA- 
rIVES wanted for Michigan, Illinois, Indiana, 
Ohio, New York, New Jersey, Pennsylvania, 
Maryland and Virginia by well known and 
established California companies doing low 
and medium pressure plastic laminating and 
metal bonding; making sandwich structures; 
producing aluminum and glass fabric core 
materials; manufacturing resin impregnated 
and coated fabrics, high strength adhesives and 
low pressure resins and conducting diversified 
plastics and adhesive research and develop- 
ment. We are interested only in men of proven 
ability who are now calling on_ industrial 
accounts. Commission basis. Reply giving ter- 
ritory you now cover, present lines and how 
long represented, references, names of per- 
sonnel employed and brief background. Reply 
Box 2113, Modern Plastics. 





PLASTIC 
SALES REPRESENTATIVES 

To take on an additional line for Chicag 
(mid-western states) or New England are 
To contact users of ACETATE STYREN 
Sheets, Rolls, Film, Rods, and Tubes in 
all gauges and colors. 
We are long established in the plastic field. 
Can offer a good proposition to a man that 
has the ability to produce results. 
Send us a resume about yourself and ter- 
ritory you can best cover. 


Address P.O. BOX 27, ARLINGTON, N.J. 















SALES REPRESENTATIVES wanted for all 
territories by very large custom injection mold- 
ers. Fully equipped plant. Large size presses. 
Located in New York area. Commission basis. 
Reply Box 2121, Modern Piastics. 


SALES REPRESENTATIVES wanted by Mid- 
west injection molder equipped to produce high 
quality parts at competitive prices. Operations 
include molding of all thermoplastic materials, 
Metalizing, Painting, hot-stamping, assembly, 
ete. Can also furnish die-casting with plastics 
assemblies. Outstanding tooling facilities. Ut- 
most cooperation assured. Liberal commission 
arrangement. Reply in confidence stating ex- 
perience, territory desired and present lines. 
Reply Box 2136, Modern Plastics. 


HYDRAULIC PRESS MANUFACTURER with 
product which has enjoyed a_ top reputation 
for 15 years seeks representatives in midwest 
and southwest with experience & contacts in 
Plastics, Rubber and Chemical industries. 
Reply Box 2128, Modern Plastics. 





SALES REPRESENTATIVE: Progressive firm 
with complete forming and fabricating facili- 
ties for Thermoplastic sheets and molding 
Fibreglas, offers New England, Pennsylvania, 
Maryland and Washington D. C. territories. 
Manufacturers Representative with plastic 
sales experience desired. Sales contracts will be 
issued. Write to: DURABLE FORMED PROD- 
UCTS, INC., 6 Greene St., New York 13, N.Y. 


CUSTOM MOLDING REPRESENTATIVE: 
Rapidly expanding Chicago area custom injec- 
tion molder requires representation in: South- 
ern Illinois, Indiana, Ohio, Missouri, lowa, 
Minnesota and Wisconsin. Excellent plant co- 
operation assured. Experienced in supplying 
all types of completely finished parts. Commis- 
sion basis. All replies confidential. Reply Box 
2104, Modern Plastics. 


CUSTOM MOLDING REPRESENTATIVE: 
Midwest custom molding company requires 
representation in Chicago and other midwest 
areas on commission basis. Reply Box 2105, 
Modern Plastics. 


REPRESENTATIVE WANTED: Small New 
England custom injection molding plant re- 
quires sales representative. We feel this is an 
opportunity to grow with an expanding com- 
pany. Reply Box 2124, Modern Plastics. 





MISCELLANEOUS 





CUSTOM MOLDERS WANTED! Injection- 
Compression-Extrusion—who have products 
they desire to sell to the consumer, and need 
efficient distribution. We are a Natural Sales 
Organization selling to Wholesalers, Chains, 
Dept. Stores, Mail Order Houses, etc., who 
will completely manage your sales of con- 
sumer products on a straight commission basis. 
Complete promotion, merchandising, corres- 
pondence and all sales problems handled by 
us. Reply Box 2142, Modern Plastics. 


PULP AND PAPER MILL located in War- 
rensburg, N. Y. interested in securing perma- 
nent year around connections for Yankee 
Fourdrinier M. G. Grades, toweling, saturating 
papers, ground wood and sulphite specialties. 
Address all correspondence and inquiries to 
rTHOMAS A. GALANTE & SONS, INC., P.O. 
Box 150, Mechanicville, N. Y. 


ARE YOU SELLING IN THE CHICAGO 
AREA? If not contact us for experienced, 
established representation with excellent con- 
tacts in food processing, packaging fields, plus 
good jobber connections. We have personnel 
who will give you volume producing accounts 
that will be handled with aggressive interest 
for you. We are salesmen, not order takers. 
Try us for best results. Reply Box 2112, Mod- 
ern Plastics. 


AMERICAN REPRESENTATION for Foreign 
Plastic Manufacturers, now available. Nation- 
wide distribution, covering a full range of 
plastic products, including molded, extruded, 
reinforced, and cast products. Interested in 
sound organizations assuring us of consistent 
quality, firm prices and delivery. Reply Box 
2144, Modern Plastics. 


AGGRESSIVE, cost minded, injection and 
compression manufacturing specialist with 
twenty-five years experience in plant set up 
and operation, desires to form partnership 
with company presently buying plastic parts, 
who would like to reduce cost and assure 
delivery by having their own source. Would 
consider individuals with proper connections 
with parts users. Have chemical engineering 
degree, capital. Reply Box 2114, Modern Plas- 
tics. 


WANTED: BOXES—BOXES—BOXES. Pack- 
aging Material Supply House has outlet for 
substantial quantities of rigid transparent 
containers of any size and shape. Submit sam- 
ples and prices and full packing specs to— 
BRANDYWINE INDUSTRIES, P.O. Box 854, 
Wilmington 99, Delaware. 


ULTRA-MODERN MASONRY and steel build- 
ing available for lease or sale approximately 
13,000 sq. ft. One floor plan, perfect for in- 
jection molding, excellent midwest location. 
Ample labor supply. Reply Box 2119, Modern 
Plastics. 


INTERESTED IN PURCHASING—Impco Hy- 
draulic Press, Molds for Clothes Hanger, 
Dimethyl Phthalate, Diethyl Phthalate, San- 
ticizer 8. PEERLESS CHEMICAL CORP., 181 
Greene Street, N. Y. C. 12 











What This 
Machine Does: 


It packages films and coated fabrics in roll 
form, with even edges and no wrinkles, at any 
tension from near-zero to high tension, at 
speeds up to 200 yards per minute. 


It permits examination at any convenient 
speed and at the same time rolls up the goeds 
perfectly with edges controlled by an automat- 
ic aligiument device. When not examining, the 
operator can instantly switch to packaging 
speed. 

It measures accurately in yards and eighths to 
give total yardage on roll. 


It is highly versatile, permitting speed changes 
and tension changes with just a touch of a 
finger while the machine is in operation. 


It is built by Van Vlaanderen, who has pro- 
vided superior roll packaging and examining 





Van Vlaanderen Know-How 


Why not call on Van Viaanderen know-how in 
the design and manufacture of equipment for 
processing modern fabrics. Many of our stand- 
ard machines can do a job for you on films and 
fabrics. 


FOR INSTANCE: 


THE VAN VLAADEREN COMBINATION 
INSPECTING AND ROLL PACKAGING MACHINE 


Any material that is handled in rolls can be 
advantageously processed on this machine. 
Coated fabrics and films are inspected and roll 
packaged, with or without interleaving, in ONE 
OPERATION—or accurate, even edged, wrin- 
kle-free rolling-up is done at speeds up to 200 
yards per minute. 


lt is this combination of features that enables 
the Van Viaanderen Combination Inspecting 
and Roll Packaging Machine to often replace 
two conventional machines—reducing mate- 
rials handling costs. 


Van Viaanderen Engineers are ready to show 
you how this and other V.V. machines are 
adaptable to your needs. Contact us. 


machines and other processing equipment for 
modern fabrics for over fifty years. 








See Van Viaanderen 
also for 

Expanders 

Embossing equipment 
Guiders 

Packaging equipment 
Measuring equipment 
Laminating equipment 
Glass cloth equipment 


Used equipment 


- VAN VLAANDEREN 


MACHINE COMPANY 


370 Straight Street, ° Paterson 3, New Jersey 
Cable address: Vlaanderen, Patersonnj, U.S.A. 




















In the South — Parrott and Ballentine ¢ 610 South Carolina National Bank Building ¢ Greenville, South Carolina 
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anteed to make each organization self sus- Reply Box 2136, Modern Plastics. Greene Street, N. Y. C. 12. 
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Mth INTERNATIONAL TECHNICAL EXHIBITION 


in TURIN EXPOSITION Building 
from September 29th to October 10th 1954 


Ist EUROPEAN PLASTICS EXPOSITION 


A display of the technical and scientific progress 


attained in the production and application of synthetic resins 





Concurrent events: 


6th INTERNATIONAL PLASTICS CONGRESS 
an the subject of the ‘Standardization of Plastics 
REDUCED RAIL FARES (September 30th—October 1|st-2nd) 
ON THE ITALIAN STATE RAILWAYS 
UNIVERSAL MACROMOLECULAR CONVENTION 
under the auspices of the International Union of Pure 
and Applied Chemistry (1st-2nd-3rd October) 


1 Organizing Committee: 
Delegations from Belgium, Denmark, France, Germany 
20 Via Massena, TURIN, ITALY Jugoslavia, Spain, the United States, 
Phones 55.34.23 and 40.229. Switzerland, etc. will attend 











MAYFLOWER STANDARD 
ntucky Colors || AUTOMATIC PRESS 


(Inorganic & Organic) for Quick, Accurate and 


| FOR Positive Plastic Sealing 
- Plasties 





Powered by the famous 
Mayflower 2kw. gener 
ator, this 18” x 30” 


Cadmium Toners @ Phthalocyanines press is a bear for 

work. Ruggedly _ built, 

Organic Reds © Chromates it has 2 rigid guide 

posts with adjustable 

stops to limit stroke, 

—— — OD BRILLIANT solenoid air valve, ad 
justable speed control 


———— EASY DISPERSING 
—° HIGH STRENGTH 


and single push button 
for automatic operation 
Dual push button for 





-handed operation op 





tional, for safety. 


< For complete specific re m this press or consultation 
on any special sealing problems you may have, we 
invite you to write wire or phone 

(Ml ayflower ELECTRONIC veges 
2 ba Ne. 


AND CHEMICAL COMPANY, INC. 
' Only Manufacturer of both Bar and Rotary 
| General Office and Works Electronic Heat Sealers | 


—____» PERMANENT 




















LOUISVILLE, KENTUCKY UNion 3-7100 
Offices and Agents in Principal Cities 6014 Hudson Blvd. West New York, N. J. 
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Decorate or Print 


DIRECTLY ON YOUR PRODUCT if = 
.. AND SAVE ! x 


SPHERICA 


él here's always been a lively market for used plastics 


processing equipment. At this moment, it is proba- 


Decorating & Marking Equipment 


OVER 40 STANDARD MODELS T0 CHOOSE FROM the prime movers of this “second hand—first quality’ 
in America’s Largest and Most Complete Selection machinery is the Classified Advertising Department 


1, 2 or more colors of Modern Plastics 
in perfect register There’s an Apex machine that can mark, 

label or decorate directly on your product, Fe 
automatic or hand no matter the size or shape. Anything that Classified” rates, for either buyers or sellers, are 
feed machines can be printed on paper can be printed by very reasonable. Check them now. on page 270 of 

an Apex. No item is too large or small... . 
no run too long or too short. Apex elimin 
inexpensive plates ates label inventory problems, gives you 

unmatched versatility and relief from pro- 
permanent inks in all duction headaches. Get all the facts today. 


colors. 
wAcHine come An? MODERN PLASTICS 
14-13 118th STREET COLLEGE POINT 56, N. Y¥ 


I rest and Oldest Mfr. of Multicolor Ink sina . , , “to 
tamping Machines 575 Madison Avenue New York 22, N.Y. 


Prints 1 Hot § 


bly more active than at any time since 1950. One of 


rapid changeover 


this issue 


Classified Advertising Department 








Modern Plastics 





for the laminated plastics 
industry... 


(} 


you se TEN ways 
a ei X 


NIBRO-CEL 


SATURATING PAPER 


Guaranteed level surface 

Uniform internal construction 
Uniform basis weight 

Thickness .004 to .020 inches 
Controlled moisture content 
Controlled resin pick-up 

Improved impact strength 
Outstanding punching and milling 
qualities 

Prompt shipping service 
Available in white as well as brown 


Reduce the variables in your laminated plastics 
production with NIBRO-CEL—the saturating paper 
originated and engineered specifically for phenolic 
resin impregnation. For samples and information 
write to Dept. BR9, 


BRO‘ X 'N lou COMPANY, Berlin, New Hampshire 
Me CORPORATION, La Tuque, Quebec 
General Sales Offices: 150 Causeway Street, Boston 14, Mass 
Dominion Square Building, Montreal, Quebec 


Boston. 


*« NIBROC PAPERS «¢ NIBROC 
¢ BERMICO 
CHEMICALS 


SOLKA-FLOC 
NIBROC TOILET TISSUE 
ONCO INSOLES e 


SOLKA & CELLATE PULPS « 
TOWELS * NIBROC KOWTOWLS °« 
SEWER PIPE AND CONDUIT - 
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It tramp metal is causing costl rejects and damaging 
expensive ¢ alenderin ind coating machinery. why not 
vet the positive otection of the RCA Kleetronic 
Metal ccuahas £ 


Installed on youl line prior to calendering the R¢ \ 
Metal Detector will “see dangerous imbedded metal pear 

The detecto in be set so that it permits metal in 
he pigment to pass. while detecting large t1 imp metal 
which might damage the equipment and delay production. 
It detects both n wnetic and non-m netic metal even 
nickel. lead. brass and stainless steel, 


When metal is detected. the REA Metal Detector sounds 
an alarm and or stops the conveyor. If desired. it 
wtuates a solenoid y >» which automatically rejects 
delec tive rolls 


Add up ill the say 
ings ...you'll find 
that the RCA Metal 
Detector in) your plant 
could pay for itself many 
times over in the course 
of a vear. For installa 
tion and service vou can 
depend on the RCA Ser- 
vice Company whatever 
vour address, | se coupon 
for complete details. 


cay RADIO CORPORATION 
7 of AMERICA 


— CAMDEN, NEW JERSEY 
In Canada: RCA VICTOR Company Limited, Montreal 








RADIO CORPORATION of AMERICA 
Dept. 1-75, Building 15-1, Camden, N. J. 
Please send me information on the RCA Electronic Metal Detecto 
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Chemicals you live by 


[5 g Y i lb | em eo 


faster, better 





Diamond 


PVC-50 


Comparative tests show that Dramonp PVC-50 has exceptionally 
good dry-blending properties. The uniform high quality of DiamMonp 
resin permits ready absorption of the plasticizers and produces a 
free-flowing mixture that does not cake or ball-up, even when 
stored or shipped prior to processing. 

These qualities of DIAMOND resin not only result In Casier process- 
ability and a more uniform product, but in many cases eliminate 
the need for high-cost mixing equipment. Products made from 
Diamonp PVC-50 have excellent heat stability and other valuable 


characteristics. 

Why not investigate this great new source of PVC? For technical 
information and formula recommendations, call your nearest 
DiamMonpD Sales Office or write DIAMOND ALKALI Company, 300 


Union Commerce Building, Cleveland 14, Ohio. 


DIAMOND 


DIAMOND ALKALI COMPANY cteve ano 4%, on10 
CHEMICALS 
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PITTSBURGH ? X PLASTICIZERS 


are just around the corner! 


Wherever you're located, there’s a good chance 
your plant is only a few hours delivery time from 
a Pittsburgh PX Plasticizer shipping point. We 
now maintain complete stocks and shipping 


facilities at: 
Pittsburgh, Pa. Lyndhurst, N. J. 
Boston, Mass. Los Angeles, Calif. 


And, as a further service to help you streamline 


your plasticizer inventories, we'll be glad to 


For Prompt Pittsburgh Sales Service 
1B. KML 


CLEVELAND 
LOS ANGELES 


make split tank car, tank truck or drum shipment 
from any of the above points. 

And please remember: When you order 
Pittsburgh PX Plasticizers you enjoy these basi 
advantages: A broad and versatile family of 
plasticizers ... quality-controlled at every step of 
production from coal to finished plasticizer . . . 
to assure you peak performance and improved 
characteristics in your finished products. Proof? 


Send for samples and specifications today! 











LATEST DEVELOPMENTS AT G-E PLASTICS — NUMBER 5 OF A SERIES 


NOW 


IN THE EAST—COMPLETE G-E MOLDING FACILITIES! 


Enlarged mold-design and mold-manufacturing facilities at General Electric's 
plastics molding plant at Taunton, Massachusetts, mean that buyers of plastics 
parts in the East are able to take advantage of one of the most modern and 


complete plastics parts production centers in the country. 


Because of Taunton’s complete molding facilities and coordinated service, G.E. is now able 
to deliver the plastics parts Eastern manufacturers need at lower cost and higher speed 


than before. And there is no sacrifice of General Electric’s high standard of quality. 


Whether your requirements call for conventional molded plastics, or G-E mycalex, 


General Electric’s Taunton plant is qualified to serve you better than ever. 


Plastics Department, General Electric Company— 


plants at Taunton, Massachusetts, and Decatur, Illinois. 


Progress /s Our Most /mportant Product 





